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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will — 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SOQ), 
George Misic (KE8RN), Phillip Legate (ACOOB) 


Editor’s Comments 


“Where’s My ER?” 

Each month someone asks “Did you mail the 
issue yet?” or “When will the new issue be mailed?” 
I know everyone looks forward to getting the new | 
issue, and so each month! post the exact dayanew =3) [px 
issue is mailed on the home page of the Electric 
Radio web site, WWW.ERmag.com. Mailing 
usually takes place on the 6th or 7th of every month, depending on where the weekend 
occurs and on how busy my printer is. I do not mail the issues myself, that is handled 
by my printer. The $36 periodicals-class issues typically require 2 or 3 weeks to arrive. 
Some addresses get them much quicker, but the point is that it can vary due to post 
office operations. First-class issues usually only require 3 or 4 days to arrive, but again, 
that can vary somewhat. Please check the ER web page for the exact mailing day before 
calling, emailing, or writing about an issue that is not really missing. It will save everyone 
some time. Things occasionally cause an issue to be lost in shipping, but please give it 
at least 30 days just to be sure. When an issue is really lost, we send replacements right 
away at no cost to subscribers. 
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Cover: Rudy Lazzazero (W2ZIA) is avery well known AMer throughout the 
US. He’s standing next to his homebrew transmitter that he calls the 
“Empire Buster.” It uses a pair of 4-250s in the RF section and is modulated 
with another pair. He drives it with a Collins 310B exciter, modified so it 
can be used from 160 up to 10 meters. Rudy built this rig after WWII, in 
1948, when he was in his early 30s. All of the meters are back lit and look 
great in low light. The Empire Buster is paired up with a Collins 75A-2 
receiver, modified to accommodate Collins mechanical filters. 


How to “Dismantle” a BC-191/375 Transmitter, 
Part 2 


By Mike Murphy, WU2D 
38 N. Reading Street 
Manchester, NH 03104 
mjmurphy45@comcast.net 


Dismantling 

OK, I sort of fibbed when I said we were 
not going to dismantle the BC-375 
transmitter. You may have read about the 
process of cleaning and bathing a new 
acquisition; my first step was to remove all 
of the tubes and covers that are held on 
with standard #8 hardware, and give 
everything the “treatment.” But getting to 
that modified area and cleaning it up was 
not going to be easy without removing the 
front panel metering plate. But how does 
one do this? It was apparent that the 
“conversion artist” had somehow used 
chopsticks and the world’s longest soldering 
iron to install his plate and oscillator circuit; 
all somehow by not removing the front 
panel. But with a positive “can do” attitude 
going in, I was convinced that I could 
remove that panel. I soon found out why he 
didn’t. 

All I can say is that when GE built this 
thing, they intended it to stay intact after 
a FLK-88 blew off the tail of the plane. All 
hardware is #8-32 steel and the nuts are all 
fiber-locking types. Both sides of the 
fastener are coated with this green varnish. 
I learned that about 10 seconds witha heat 
gun can do wonders to soften it up. It took 
every trick and tool in the box to remove 
those 25 screws and nuts. You see the nuts 
rotate when loosened so you must grab 
them from the rear in nearly impossible-to- 
reach places. Then, there was the fun of 


removing the meters and those two frozen 
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bar knobs. After I finally got it off with all 
of the hardware, I simply sat in stunned 
amazement fora while. 

Remember when I said at the beginning 
of part 1 that we were not literally going to 
dismantle the set? Wow, that is really 
turning into a whopper! 

Now, with the set upside down, I finally 
had some access. After removing what was 
left of the 814 crystal oscillator and 
documenting the circuit for posterity, I 
found out that with the previous 
conversion, four of the plug-in drawer 
banana contacts had been removed from 
the interface insulator bar. They did not 
need them, apparently, in that conversion. 
So I restored them by making replacements 
out of cut, drilled, and tapped banana 
plugs and #12 tinned wire. After about 
three 2 hour sessions, I had the drawer 
interface repaired and the wiring for the 
filaments somewhat back to normal. Still 
no relay and now I was looking ata big hole 
where a 211 tube socket used to go. 

Relay for Life 

As the set was missing its relay (Figure 1, 
cut wires), I had to come up with some 
approach that would allow me to start 
testing. This need actually turned out to be 
handled by a couple of rather modest 12V 
relays from the junkbox. One was a fairly 
conventional 4-pole and one was open- 
frame that looked like it could switch the 
RF. I made no special attempt to sequence 
them and simply mounted them in the 
holes for the original relay, hanging off of 
standoffs, and I wired them to the cut- 
off leads, after first tracing each one. The 
RF in the tuner section was restored and I 


made a plate that held two SO-239 
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connectors and screwed the plate into the 
top-right section of the radio, wiring them 
to the RF posts. This gave me my TX and 
muted RX connections (Figure 2). The 
original relay was eventually located, 
cleaned up, sequenced and installed. Keep 


Figure 2: The New RF Connectors 
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Figure 1: Where’s My Relay? 


in mind that about every adventure in this 
article generally represents a full weekend 
of work. 
Skipping Way Ahead 

Looking back now, Iam convinced that 
a workable approach to this set would be to 
actually attempt an electron-coupled 
Hartley with an 814, running at half 
frequency with a 150V regulated screen, 
doubling in the plate that would remain at 
1000V, and driving the original 211 PA 
and original 211 modulators. This is not 
the way it ended up, but in my opinion, 
this lineup would be the best approach to 
keeping the thing somewhat stock, not 
having to fool with the filaments, and 
cleaning up the signal. Even this approach 
would require some work in the tuning- 
unit drawer, but it would be minor. 

Reality Sets In 

But nature had to take its course with the 
work and I initially decided to go another 
route with the RF. I would attempt to run 
an 814, triode connected, in the oscillator 


spot at 400 VDC and another 814 as a 
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Figure 3: Mike experiences “The H 


just the right part in the basement radio shop! 


pentode in the PA. With 1000V on the 
plate and 400V on the screen, I was 
thinking that the 814 would need far less 
drive than a 211 and it should give some 
natural isolation. The short story here is 
that this lineup worked the first time and 
put outa lot of power, but the FM-ing and 
CW was worse than what I was hearing on 
the air with stock BC-191s! So, other than 
making more work and saving a few bucks, 
this approach proved and solved nothing. 
Oh, and an 814 has a lot of gain and I was 
working with long plate leads to the caps, 
and this arrangement produced all kinds of 
fun. A parasitic suppressor is a must in the 
PA plate and 22-ohm, 2-watters should be 
right at the control grids, and filaments 


require a pair of 0.01-uF caps to ground on 
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orror” of finding 


each tube, right at the 
socket, all added just to 
calm things down. You 
see, the 211s ate avery 
low gain tube and they 
tolerate the ridiculously 
long leads and lack of 
shielding and 
bypassing. The 814 and 
other high gain tetrode 
beam power tubes are 
not so benign. 

“That FM-ing must 
be caused by the lack of 
voltage regulation,” I 
thought. So I completely 
disconnected the power 
to the oscillator and 
connected a separate 
regulated 400V test 
supply to the oscillator. 
Thad a solid oscillator all 
right, but as soon as the 
PA was modulated or if 
I keyed in CW, the chirp 
was still horrendous. 
Then I thought about 
the crazy bias situation on the PA feeding 
the modulators. Again, this should have 
been the problem but it turned out to be 
another dead end. Even witha completely 


> 


separate bias supply for the modulators, 
the chirp and FM-ing remained. 

“Tt has to be the neutralization,”...so I 
went into the drawer and changed the 
circuit from direct grid neutralization to 
plate neutralization by center tapping the 
output tank coil and adding a bypass right 
to ground at that point and feeding the 
neutralization cap to the bottom, with the 
other side to the PA grid. I say “center 
tapping,” but for a pentode like the 814, 
you need the tap to be very close to the 
bottom of the tank because the 


neutralization requirements are so low with 
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Figure 4: My BC-191 RF Chain 


a beam power tube. It nulled beautifully 
but gave very slight improvement to the 
problem. 

“Maybe I am over driving the 814. I 
could try tapping the Hartley coil closer to 
the center tap.” Watching a grid current 
meter that I inserted, I reduced the tap 
point until I had 3 mA of drive; plenty for 
an 814. Remember, the neutralization tap 
was removed from the Hartley coil now. 
The final was now separately neutralized 
and I had far less loading on the oscillator. 
But the combination of proven circuit 
design modifications produced only slight 
improvement. If this were a breadboard 
circuit, at this point, and with all of these 
improvements, I would expect a perfect 
CW note and no FM-ing! What was going 
on? 

Finally it was time to go for broke and 
rewire the high voltage return directly to 
ground through the meter and give the 
whole thing a separate bias supply of -300 
VDC. Now the grid-blocked keying would 
be conventional like shown in the 
handbook. Oh it worked, but still no 


expected improvement in the chirp or FM- 


Ing. 
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My next idea was to abandon the triode 
Hartley go full-blast to a pentode electron- 
coupled oscillator asa VFO. The first tube 
I thought of was the venerable 807. Now 
there would be some work in the 80M 
drawer beyond moving some taps. To 
convert the oscillator froma simple triode 
Hartley oscillator to an electron-coupled 
oscillator, I had to decide what kind of 
topology to use on the grid side. With an 
existing tapped coil, I figured that a 
conventional cathode to tap with a 
grounded tank would be the way to go. 
The plate would need a tank or a choke, 
and there happened to bea left-over choke 
in the tuning drawer. So, the resulting 
oscillator would bea conventional Hartley 
ECO withachoke output. This isa big step 
up from a simple power oscillator and the 
isolation that it promised to add was 
significant. [had to make a serious 
“bleeder—type” voltage divider to bring 
the 1000V down to 500 VDC for the plate 
of the 807. I used another resistor to form 
a second tap for 250V for the screen. It 
worked and drove the pants off the 814 
with justa choke, but there was some drift 


due to thermals. In atrick I learned from the 
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BC-221, I moved the grid-leak capacitor 
tap point down the coil, a few turns down 
from the top. This reduces tank loading 
and current, preserving Q. Now I hada 
stable VFO with two taps on the tank. Just 
one problem; it still chirped some, even 
with regulation! This is where I would 
normally have said well enough or given up 
completely and boxed it up and taken it to 
the hamfest to have some other poor soul 
attempt to do something with the mess. 
Again you have to appreciate that each of 
the things above took around 5 man-hours 
or 2 weeks of shack time to accomplish, and 
by now I was beyond frustration. Hey, not 
every Electric Radio project ends up in 
success! 
Timmy 

I, was ‘on’ my ART213)and iim, 
WAIHLR, happened to hear me 
complaining about my dismal results with 
the BC-191 research. He said that he had 
actually played with one as a young man of 
17 and he had discovered that operating 
the master oscillator at half frequency and 
doubling in the final had allowed him to 
operate the thing with a decent signal. He 
had even gone as far as (after blowing up a 
couple modulation transformers) to remove 
the mod iron and replace it with an ART- 
13 modulation transformer and run it on 
1500V, and got a solid 100-plus-watts 
out! 

This got me thinking and then it hit me. 
Why had all of my attempts at isolation, 
regulation and neutralization failed? Was it 
because of something fundamental (pardon 
the pun)? Looking in the tuning drawers 
you see two coils. One is the VFO tank and 
one is the final tank. They are separated by 
a nice aluminum shield. But there is a fatal 
flaw in the design. The coils are in the same 
orientation in the cage, and the shield is not 
perfect; there are significant gaps and the 


erounding is not perfect. In fact, both coils 
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are floating with long leads coming out the 
drawer and through the banana jacks into 
the set. So my theory is that these two tuned 
circuits couple and the PA tank easily 
influences, or perhaps even frequency-locks 
the VFO. 

The first weekend I tried Tim’s half 
frequency trick, I got results that 
immediately showed that he was on the 
right track. 

Surprisingly, the 80M tank coil has about 
twice as many turns on it as you would 
expect foran 80-meter VFO tank, and the 
tuning capacitor is only a 150 pF. This 
severely violates the high-C, low-L, high- 
Q-tank approach that is usually the 
foundation of any good VFO design. What 
such a low L/C ratio did for GE was to 
produce a wide tuning range with a stout, 
wide-gap variable capacitor. 

I found out that padding it with about 
200 pF was right to operate the tank at half 
frequency. By disconnecting the PA padder 
cap that is switched in at band 1, but 
leaving the band 1 VFO capacitor, I now 
had a 2-band affair with the VFO tuning 
roughly 1.7 to 1.85 on the low band and 
1.8 to 2.1 on the high band. These doubled 
nicely to give a beautiful CW and AM 
range on 80M. The 807 was actually a 
good electron-coupled oscillator with a 
choke in the plate and it made quite a bit of 
drive. 

Completing the Destruction 

By now [had reconfigured the design to 
externally supplied fixed bias on all stages 
and had a good 807 oscillator driving the 
final as a doubler. I could have stopped 
right there but I wanted a straight-through 
final amplifier. So, in another fit of madness, 
I decided that an 807 was asilly tube to use 
ina VFO. The ART-13 and GO-9 got it 
right with the 837; a proper VFO tube and 
predecessor to the 6AG7. This meant 


removing the front panel again and 
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Figure 5: The new 0A2 VR tube is “Hiding from Fear” 
behind it’s bigger brother! 


installing an 8-pin, 1625-type socket in 
place of the 5-pin socket. The advantage of 
the 837 and 6AG7 is that their suppressor 
erids are not internally connected to their 
cathodes, as with the 807 and 6L6 beam 
power tubes. This means that the 
suppressor grid can be tied to ground, 
which adds even more isolation between 
the screen and plate circuits. The 
_ disadvantage of the 837 was that it would 
not provide quite as much drive as the 807. 
So again, monitoring the grid current in the 
814 with a temporarily inserted 10 mA 
meter, I found that I would have to adda 
tuned circuit in the plate of the 837, tuned 
to double up to 80 Meters. This turned out 
to be a fairly low-Q, slug-tuned coil of 
around 35 turns of #24 enameled in concert 
with a 0-150 pF miniature variable. Now 
I had plenty of drive and could actually 
observe the plate dip being deepened when 


the new tuned circuit was peaked for grid 
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current. 

I lifted both sides of 
the 837 filament with 
100-nH chokes and 
tied them at RF to the 
cathode so that the 
cathode and filament 
were at the Hartley tap 
impedance. pits 
documented, but 
seldom employed mid- 
BS 


eliminates any noise, 


Elfrcoult, 


hum, or breakdown 
filament effects from 
disturbing the VFO. 

Note that during 
each change above, I 
IactemestiveratO mi e- 
neutralize the final. The 
final step in gaining an 
almost perfect CW note 
and no FM-ing with 
modulation was to adda 150-volt regulator 
tube (Figure 5) from the 837 screen to 
eround. Finally satisfied with my 80 meter 
progress, I checked in to the Old Military 
Radio Net, CW Edition (3570 kHz at 
2100 Hrs EDT/EST on Sunday evenings) 
and the signal was a solid 65 watts out with 
no drift or chirp complaints. 

I was very excited that I now hadastable 
CW signal. An 837 ECO witha regulated 
screen into a neutralized 814 beam power 
final was a first-rate, mid-1930’s type 
design. But was this is my vote for what 
should have been put in the BC-375? Um, 
No. 

Modulation: I Can’t Get No 

So it was time to try the modulator. I set 
the bias on the 211s for roughly 20 mA 
total (more than the CW dipped and loaded 
current) using the bias potentiometer. This 
works out to roughly -70 VDC. I adjusted 
the speech bias for -5 VDC using the other 
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Figure 6: A Typical BC-191/375 in an Army Jeep 
bias potentiometer. I plugged in my T-17 


and got modulation and an upward swing 
and no sign of FM-ing using the BFO on 
my R-390A first offset, then zero beat as an 
indicator. It was working! No FM! But 
then I madea big mistake. I unplugged the 
T-17 and plugged in a PL-68 jumper 
connected to my audio generator. All the 
sudden there was a loud whine anda snap 
and the fuses blew. Specifically, one of the 
8-amp input fuses blew on the PSU and 
the HV fuse in the BC-191 was close to 
going; and that is a half-amp fuse! I had 
popped the modulation transformer. Here 
is why. The original circuit cuts off the 
modulators when the PTT or the key is not 
closed with safety bias. The protective bias 
keeps any possible signal from being able to 
produce amplification. When you hit the 
key, the transmitter not only removes this 
bias and restores the operation to normal 
linear amplification; it automatically 
presents a proper load on the secondary of 
the modulation transformer in the form of 


the loaded final amplifier. But having 
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defeated the safety bias and keeping the 
modulator active and at an assumed safe 
Class-B resting current, I thought that I 
was OK. Now imagine that yours truly 
accidently left the audio generator at a 
fairly high level when last used. When the 
plug was inserted, a comparatively high 
microphone voltage was introduced and 
because the transmitter was not 
“transmitting” there was no load for the 
transformer, and thus it arced over 
internally, causing permanent damage. 
Those old GE designers were getting 
smarter all of the time. 
Poor Man’s Transformer Replacement 
For many years these transmitters were 
parted out and Fair Radio Sales proudly 
sold the BC-375 transformers for $4.95 
each, probably for 25-plus years. These 
were also good for holding up table legs and 
staking tent poles and such at hamfests. 
Not having one handy, I decided to remove 
the defunct transformer and try something 
I had on hand. I already knew that the 
ART-13 transformer would work. That 
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iron promises a step up 
in performance from 
whatweisopoiin eithe 
transmitter and would 
be an excellent choice. 
But what about the 
good old Collins TCS 
iron? This is smaller but 
itisa 1:1 ratioand that 
is really what is cailed 
for since we are sharing 
the supply with the 
push-pull modulator 
and single final. The 
high voltage rating 
looked fine. The power 
rating was light. OK, it 
was worth a try, but 
first, how the heck can 
that bad transformer be 
removed? This was 
another classic battle of 


man versus metal, best Figure 7: A BC-375 Tuning Unit with the Covers Off 


done with a hacksaw, 
torch and tire iron. It did come out of the 
radio of course, but I would rather replace 
an ART-13 transformer with one hand 
than attempt that process again. I made an 
Adapter place thaw held thes ICS 
transformer, and for good measure I added 
a spark gap made of two sharpened pieces 
of #12 wire across the primary side plates. 
The smaller TCS assembly went in much 
easier than the stock transformer, by the 
way. Testing with a sine wave and 
readjustment showed that it wanted more 
like Class-AB bias on the tubes for good 
linearity. The transformer was a bit out of 
its league, but at least loaded at the 50- 
watt-out level, I got good AM modulation 
and no sign of FM! 
Tuning Unit Drawer Mods for the 
Light Headed 
Of course you have to modify the tuning 


units to make them operate with the new 
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RF lineup, and some modifications will be 
needed. You do not add much in terms of 
components to the drawer; it really is all 
about reconnecting some pretty stout buss 
wire so you will needa good iron or soldering 
gun. 

Whether you intend on converting a 
drawer— or not— the first steps should be 
the same with any new TU. Inspect, clean 
and lubricate the drawer and hit all of the 
contacts and the variables with DeoxIT™. 

With the tuning unit covers off and the 
banana jacks up, identify and number the 
10 interface contacts with a fine Sharpie™ 
marker. The far-left contact going to the 
VEO coil is jack #1. You will need a few 
parts. Collecta0.01-pF, 1-kV cap, a.005- 
uF, 3-kV cap, a modest-sized plate choke 
that can take 200 mA, some NPO and 
N750 capacitors to pad the VFO coil to 


half frequency, a small slug-tuned coil form 
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or some miniductor stock, and some ground 
lugs, perhaps a terminal strip and some 
mounting hardware. 

What are we doing? This 80 meter drawer 
conversion changes the triode series-tuned 
Hartley power oscillator into a conventional 
ECO Hartley configuration with a 
erounded tank and center-tap-to-cathode 
connection with a doubled frequency 
output in the plate. It halves the VFO 
frequency to 160M. So, we must add a 
small plate-tuned circuit to the oscillator 
tube to double the frequency. We also 
change the neutralization to Hazeltine, 
which lightens the loading on the oscillator. 
Remember that if you attempt this, the 
drawer will no longer work in a stock 
transmitter! Here are the steps. 

¢ The VFO tuning capacitor must now 
be well grounded to the drawer and to jack 
#1. Adda large ground lug to the side of the 
drawer. Run a #12 wire or strap from the 


lug directly to the variable’s frame. 


° Cut the wire from jack #1, going to the 
tank coil, and solder it to the variable frame 
at the same point as the grounding wire 
above. 

° Solder two 100-pF NPO, 1-KVDC 
capacitors from the capacitor frame to the 
point where you just removed the wire 
from jack# 1. This effectively puts 200 pF 
across the variable capacitor, lowering the 
frequency to half. 

° Jacks # 2, 3 and 4, No Change 

«Remove or disconnect the fixed 
capacitor closest to the top of the VFO tank 
with the lead going to the choke on one 
side, and to the tank on the other. Trim the 
lead at the tank coil, leaving the tap open. 

° Remove the 608 choke and install a 
ground lug in the hole. 

¢ Jack 5 and 6 are where the added plate 
tuned circuit goes. A0.01-n1F, 1-kV bypass 
capacitor goes from jack 5 to groundanda 
100 pF variable capacitor mounted on the 


opposite side of the shield goes from jack 6 


restoration and necessary modification. 
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to ground. 

¢ The neutralization capacitor lead is 
removed from the tank and is connected to 
the side of the coil going to jack # 6. 

°¢ Jack# 8 becomes the tap on the PA coil. 
Cut it loose from the bottom of the coil to 
a point 3 turns up. Install a 0.005-pF 
3000-VDC capacitor from the same point 
to ground. Insert a choke between the tap 
point capacitor and the HV feed on jack 
#8. This choke improves the isolation 
making neutralization more effective. 

¢ Disconnect the neutralization capacitor 
from the top of the tank (Jack #7), and 
connect it to the bottom of the tank where 
the jack #8 wire was cut loose. This flips the 
feedback phase. 

° Jacks # 9 and 10, No Change 

¢ Turning the unit over, disconnect the 


erid-leak cap going to the bottom of the 


Figure 9: WU2D and WI1VTP discuss the BC-191 and it’s components. 
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VFO coil and connect it to a new tap 10 
turns up (or down depending on how you 
look at it) for 80 meters. This reduces 
loading and tank current. 
40 Meter Tuning Unit 

The 40M drawer is of a simpler design 
since it isa single band affair, and the coils 
are horizontal rather than vertical as with 
the 80 meter unit, but unfortunately, again, 
both are in the same physical orientation. 
The VFO can be padded by 200-240 pF. 
Drift may be a factor as with any high 
frequency VFO and I found that two caps 
in parallel made of a 100-pF NPO and 
120pF N750 worked best for me. The 
frequency doubler cap can be reduced toa 
100 pF variable and the coil is more like 20 
turns of #24 on a 3/8" slug or 20 turns of 
1" miniductor. The 814 and other 
components hanging off do add quitea bit 
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of capacitance so you may need to play to 
get resonance on 40 meters. The tapped 
tank neutralization works very well witha 
tap only 1 turn up from the bottom. 
Remember to use a good quality HV bypass 
at the tap and a choke to the B+ feed. 
Drilling a hole and adding the small driver 
tuning variables and chicken-head knobs 
does destroy these drawers cosmetically but 
it also warns you that the drawer has been 
modified. 

The results on 40 meters were gratifying, 
with no FM noted and a very decent CW 
note, better thana Command set, actually. 
By selecting the N750 capacitor, you can 
achieve excellent drift numbers. Note that 
I did not move the main Hartley taps on 
either drawer, only eliminating the 
neutralization and feed taps and changing 
the grid tap point. 

Conclusion 

Even after all of this, I still know very 
little about these sets or how they were 
designed to operate in service. Since all I 
was really attempting to figure out was how 
to tame them with minimum effort, in 
truth I have to say that I failed on every 
count to come up with a way to stabilize 
these setspeasily.’ The BGAQIT375 
transmitters simply do notlend themselves 
to any easy fix. They are what they are. I 
would certainly not promote what I have 
done asa practical approach or one worth 
attempting. Building a 50 -watt- class AM/ 
CW transmitter on a chassis from scratch 
would be much easier and you would learn 
more! With hindsight, and taking into 
consideration what GE did with the BC- 
653, and what Collins did with the TCS, 
both prewar designs, I find that by 1935, 
there were many better choices out there 
for tube lineups, which would have given 
far superior performance. However, you 
also have to respect the significance of GE 


starting with an approved and proven, 
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rugged aircraft design as the basis for the 
transmitter. Atsome point it simply became 
too hard to consider a new architecture. 

I like the 837 into the 814, modulated 
by the 211s. The set is a bit shy on audio 
gain, though. A practical lineup might be 
an 814 ECO driving an 814, modulated 
by a pair of 814s, with a 12A6 speech 
amplifier and a VR-150 regulator. This 
keeps with the common-tube philosophy 
that allows the modulator tubes to swap 
into the RF section in an emergency, but 
with a more modern topology, and with 
more audio gain. 
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The Miniature Battery Tubes 


By Mike Bittner, WOMAB 
Palos Verdes Peninsula, CA 


mmab@cox.net 


Of the thousands of different types of 
radio tubes produced in the USA, Western 
Europe, Japan and China, there were only 
42 miniature 7-pin battery tubes. (Not 
counting European “rimlock” battery valves 
and identical types with different type 
numbers as assigned by different European 
manufacturers.) Classic circuits for these 
tubes in portable superheterodyne and 


electrical characteristics in portable radios, 
and other portable electronic equipment, 
beginning with RCA’s BP-10 portable. A 
1940 advertisement for these first four 
miniature battery tubes is shown in figure 
1. The succession of tubes that began with 
these original four tubes soldiered on 
through WWII and the Korean Conflict in 
such equipments as the famous BC-611 
“Handy Talkie,” the AN/GRR-5 multi- 
band HF receiver and the AN/GRC-9 
transmitter-receiver, to name just three of 
over ahundred. Add to these, the thousands 


regenerative radios can be found in 
the circuit sections of tube manuals 
of the 1940s and ‘50s. Many 
articles on QRP transmitters, 
receivers, transceivers and other 
equipment that use these tubes can 
be found in QST, CQ, and other 
radio magazines and books of the 
period. Many boys got their start in 
radio by constructing simple radios 
that used these tubes as described 
in Cub Scout manuals, Boy Scout 
merit badge manuals, and in 
magazines such a Popular Science 
and Popular Mechanics. Part of their 
appeal for beginners was the safety 
of battery operation free from lethal 
power line voltages. 

The First Commercially 
Produced Miniature Battery 
Tubes 

The series was introduced to the 
public by RCA’s announcement of 
tube types 1R5, 1T4, 185 and 1S4 
in the December 1939 issue of 


RCA Mfg. Co., Harrison, N. J., has recently 
announced to equipment manufacturers a new 
series of 1.4-volt miniature tubes as follows: 
RCA-1R5 Pentagrid Converter, RCA-184 Power 
Amplifier Pentode, RCA-185 Diode-Pentode, RCA- 
1T4 Super-Control R-F Amplifier Pentode. 

These new tubes provide a complete comple- 
ment for the design of compact, light-weight, 
portable equipment. They are small in size 
(only about 2” in length by %” in diameter) 
and highly efficient in operation with 45-volt B 


te 


supply. The high operating efficiency of these 
new types has been attained by a new design 
which provides compactness without decreasing 
the size of essential electrode parts. Compact- 
ness has been achieved by replacing the conven- 
tional base with a new glass ‘‘button 7-pin’’ base 
sealed to the glass envelope and by mounting the 
electrodes directly on the glass button. 


Communications magazine. These Figure 1: RCA’s Announcement of the Original Four 


miniature tubes immediately began Miniature Battery Tubes for Portable Radios 
to displace octal tubes with similar Jytroduced in 1939 


Electric Radio #313 


June 2015 13 


a One 174 / SUNT OES a 
Ay oe mA 


rT hada /DK91 


50 


Chinges 
50 mA 


American’ | 1AF4 1U6 
European |1AJ4/DF96 | 1AB6 / DK96 
25 mA 1AN5 / DF97 


Military 


fee oc Cutoff |Pentagrid Sharp as ff | Diode-Pentode 
ee -Current |Pentode Converter Pentod maple r 
eliee | Sveve: 184 O19 ee 


Second cee ASE /DK92 |1L4/ isda | 1U5 / DAF92 ce / See 
50 mA 3Q4 / DL9S 0G3 (87 is 
1U4 / DF 804 3V4 / DL94 olte eee, | 


od ee 1W4 


ke 3A4 
1AF5 3E5 
[bio ie aoe 
Fall lid = 
25 mA 1AS5 / 1U5-SF | 324 
Hi-Current Diode Ont 3B4 / DL98 ae 2g.)} 
a a EP 


1C3/ tS 


(Like 304) 
2P3 / 4005 


cae 
958-A 


Table 1: Miniature 7-Pin Battery Tubes 


of civilian portable radios and other civilian 
and military portable equipment such as 
marine direction finders, metal detectors, 
Geiger counters, radiosondes, loud hailers, 
remote control mine detonators, target 
drone aircraft receivers, navigational beacon 
receivers, sonobuoys, spy transmitters and 
receivers, test equipment, rescue beacons, 
transponders, proximity switches, light 
aircraft transmitters, indeed any application 
requiring light weight portable, and 
occasionally expendable, equipment. The 
miniature battery tubes continued in 
production throughout the beginning of 
the transistor era in the 1950s and early 
‘60s. 

The 42 miniature battery tubes are 
shown in table 1. Its columns are arranged 
from left-to-right in the order that the 
various tube types might be placed in a 
superhet receiver from antenna to loud 
speaker. The series designations in the left 
column of the table are somewhat arbitrary 
but mostly follow the chronological 
development of these tubes. In addition to 
these 42 tubes, I have included two voltage 
regulators in the “Other” column of the 
table. While not filament tubes, they can 
be useful in circuits requiring regulated B+, 
and their operating voltages are compatible 
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with the miniature battery tubes. Also at 
the bottom of the table, I have included the 
three American “acorn” battery tubes that 
preceded the miniatures in development. 
These acorn tubes have characteristics 
similar to the miniatures and were 
occasionally used in circuits along with the 
miniatures such as the “Para-Talkie” in the 
April 1945 issue of QST. 

More Miniature Battery Tubes are 

Introduced 

Throughout the 1940s, the original four 
tubes were complemented by the additional 
tubes shown as the second and third series 
in Table 1. The Sylvania advertisement in 
figure 2 shows three of these additional 
Included is the 1L6 pentagrid 


converter tube used in portable radios with 


tubes. 


short wave bands, most notably in the 
famous Zenith Transoceanic, and general 
coverage receivers of the time, such as the 
Hallicrafters TW-500, TW-1000, and 
National NC-66. These radios were widely 
advertised in ham radio and other radio- 
oriented magazines. In Europe the tube- 
type portable concept extended to include 
radio-phonographs and multi-band 
portables some of which included the 
commercial FM band. However, no civilian, 
tube-type, portable FM radio was ever 
June 2015 


Other new tubes are the Sylvania 1L6, 
a pentagrid converter for portables. 


The Sylvania 1W4 is a pentode power 
amplifier with an output of 35 mw at 
45 volts and 200 mw at 90 plate volts. 
The 1C3 is an amplifier or oscillator 
triode with a wu of 14.5. 


Figure 2: Three of the miniature 
battery tubes introduced in 1949 are 
shown in this Sylvania advertisement. 
madé insthe WSAlsBut, several FM 
transceivers, with miniature battery tubes 
were produced for the U. S, military, 
including the BC-1000 and the BC-1335. 

The Low Filament Current Tubes 

Appear 

By 1950, new miniature battery tubes, 
requiring half the filament current of the 
preceding tubes, were introduced. The 
four American tubes in this new group are 
shown in the Sylvania advertisement of 
figure 3. These low-current tubes never 


received the high quantity production of 


their predecessors, as they were used in only 
a few broadcast band portables including 
some very small ones referred to as 
“midgets.” However, in Europe, equivalent 
European-designed, low-current tubes 
found considerable use in all types of 


Figure 3, Right: An American series 
of low current miniature battery 
tubes arrive, as shown in this Sylvania 
advertisement. 
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portables including those with extra long- 
wave and short-wave bands and the 
commercial FM band. Also in Japan, anew 
series of Japanese-designed tubes requiring 
half the filament current of equivalent 
American-designed tubes was introduced. 
These new Japanese tubes have the letters 
“SF” appended to their type numbers as 
shown in table 1. Post-war Japanese radio 
production is mostly noted for its transistor 
radios, but prior to production of the 
transistor radios, Japan produced a line of 
broadcast band portable radios with 
miniature battery tubes that were widely 
distributed in the U.S. under various brand 
names. Some of these used the low current 
tubes and were the smallest in size of any of 
the portable radios with miniature battery 
tubes manufactured in any country. All 
were superhets and a few were designed 
strictly for earphone listening with the 
usual audio power amplifier tube omitted. 

Powering the Miniature Battery 

Tubes 

The filaments of the majority of 
commercially produced miniature battery 
tubes operate on 1.4 volts at 50 mA, except 


Other new tubes include a set of 
miniature tubes for portable. radios 
announced by Sylvania. These tubes, 
type 1U6, a heptode converter with a 
separate oscillator anode; type 1AF4, 
a sharp cutoff r.f. pentode; type 1AF5, 
a diode pentode; and type 3E5, a beam. 
power output tube require a filament 
current of only 25 ma. Performance 
of these tubes compares to other bat- 
tery types. ; 
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for those already mentioned that operate 
on half that current. Also, the tubes with 
type numbers beginning with the number 
3 have dual filaments that can be series 
connected for operation on 2.8 volts at 50 
mA, or 1.4 volts at 100 mA when parallel 
connected. Thus, all can be lit with an 
ordinary, single cell, flashlight battery and 
they have an “instant on” characteristic like 
a transistor radio, i.e., no warm-up time. 
Transceivers using these tubes can conserve 
battery power, when receiving, by 
deactivating all tubes used exclusively for 
transmitting, and reactivating them when 
the push-to-talk switch is pressed. Also, 
their low current requirements result in 
negligible heating after turn-on. 
Consequently, the miniature battery tubes 
can provide excellent stability in local 
oscillator circuits, VFOs and BFOs, as 
described in references9 and 10. 
However, filament voltage must be 
regulated to achieve this goal. 

The most common B-battery voltages 
are 45, 67.5, 75, and 90 volts, based on the 
use of batteries consisting of series- 
connected 1.5-volt carbon/zinc or carbon/ 
magnesium cells. Most of these battery 
tubes will operate well on plate and screen 
voltages as low as 22.5 volts and even lower. 
Some of those used for transmitting can be 
operated at up to 150 volts, with 135 volts 
being more common. Nearly all of the 
batteries required for these voltages have 
long been out-of-production. However, 
ordinary 9-volt transistor batteries 
connected in series, or small DC-to-DC 
converters can be substituted for these 
“unobtanium” batteries. 

Some Noteworthy Miniature Battery 
Tubes 

1R5: In addition to its normal use a 
pentagrid converter tube, the 1R5 has 
been used as a triode, with grids 2 through 
4 tied to its plate with grid 1 used as the 
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signal grid. In this high-transconductance 
configuration, it was used in the AN/PPN- 
2 beacon transponder as a UHF grounded- 
erid amplifier (See figure 4), and in the 
Hallicrafters S-72 multi-band receiver as 
the local oscillator (See figure 5). The 1R5 
has also been used as a product detector 
with the signal input on grid 1 and the 
BFO input on grid 3 as in the Navy DAG 
HF direction finder. 

1L6 and other pentagrid converters: 
Comparison of the six basic types of 
pentagrid converter tubes shows three 
different grid arrangements. In the original 
1R5 and its 25 mA equivalent 1AQ5, grids 
2 and 4 comprise the oscillator plate and 
surround the signal grid 3. In the LAC6 
and its 25 mA equivalent LAB6, grids 1 
through 4 are all brought out on separate 
pins with grid 2 as the oscillator plate and 
grid 3 as the signal grid. In the 1L6 and its 
25 mA equivalent 1U6, there is no 
suppressor grid as grids 5 and 3 are tied 
together to function as the screen grid and 
surround the signal grid 4. Since this 
double screen is grounded for AC, it 
provides the best isolation of the local 
oscillator grids from the signal grid to 
mitigate oscillator pulling. Consequently, 


RS 
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Figure 4: RF amplifier of the AN/ 
PPN-2 beacon transponder showing 
grounded grid circuit and triode 
connection of the 1R5. 
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Figure 5: The local oscillator of the 
Hallicrafters S-72 is another example 
of a triode-connected 1R5. Note: 
Band switch and associated coils are 
omitted for clarity. 
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Figure 6, Showing implementation 
of an electron-coupled Hartley 
oscillator in the BC-1306 receiver: 
Coils for HF frequencies have DC 
resistance low enough to allow proper 
operation of the 1R5 filament. 
the 1L6 is used most often as the converter 
tube in multi-band portable radios 
including the GRC-109 clandestine 
receiver. It is highly prized by users of these 
‘radios, especially collectors of the Zenith 
Transoceanic series of radios who, as of this 
writing, will pay over $50 fora good 1L6. 
1AN5 and Chinese 1K2: All of the 
miniature battery pentodes have their 
suppressor grid tied to the negative filament 
lead, except for these two. While the 1AN5 
can be used as a normal pentode RF 
amplifier, it was specifically designed for 
use as VHF mixer with the local oscillator 
injected on its suppressor grid. As for the 
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1K2, I don’t know why its designers 
brought its suppressor grid out ona separate 
pin. For all practical purposes this tube 
functions the same as a 1L4 with its 
suppressor grid grounded. 

LAE4: This tube’s transconductance of 
1550 micromhos is the highest of all the 
miniature battery RF pentodes. Its filament 
voltage is only 1.25 volts, but its filament 
current is 100 mA. Itis used as the first RF 
amplifier in VHF receivers such as in the 
RT/70-GRC transceiver. 

1DNS5: The pentode section ofall of the 
diode/pentodes, used as detector and first 
audio amplifier, have a sharp cutoff 
characteristic except for the 1DN5. Its 
pentode section has a remote cutoff 
characteristic. In certain Motorola 
portables, it was wired to accept automatic 
volume control voltage for “feed forward” 
control of volume, in addition to the regular 
feedback AVC control of RF and IF 
amplifiers. This feed-forward voltage to 
the 1DN5 signal grid produced an 
improved AVC characteristic in radios that 
used it. 

1H3: This is the only miniature battery 
tube, I know of, that was designed as a 
tuning indicator and must surely be the 
rarest of all of the 7-pin miniature battery 
tubes. My only reference for it is on page 
216 of the book titled The Classic Valves, 
published in Japan. In certain European 
portable radios, the subminiature tubes 
1M3/DM70 and 1N3/DM71 were used 
as tuning indicators with an exclamation 
point shaped neon indicator whose height 
of illumination indicated signal strength. 
The 1H3 performs this same function in 
the same way, but in a 7-pin miniature 
tube envelope. 

5910: This tube can be used more-or- 
less interchangeably with any of the 50 mA 
RE pentodes, but its only use that I know 
ofis asa blocking oscillator for modulating 
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the AN/AMT-4 weather balloon 
radiosonde transmitter. 

1A3: This is the only 7-pin miniature 
battery tube that has a cathode element 
separate from its filament, and as such, it 
requires 150 mA filament current. It found 
use as a discriminator tube in FM receivers 
andin VHF measurement equipment. Its 
resonant frequency is 1 GHz. Crystal set 
enthusiasts have tried this thermionic diode 
as a detector, and found it less than 
satisfactory when compared to traditional 
galenaand germanium-diode detectors. 

3B4: This tube is the only one of the 
miniature battery tube power amplifier 
pentodes that was specifically designed for 
Class C oscillators, frequency multipliers 
and amplifiers in HF and VHF transmitters. 
It requires 150 mA filament current. 

Design Challenges with Miniature 

Battery Tubes 

The lack of a cathode element, separate 
from the filament, presented certain 
challenges to the designers of equipment 
using the miniature battery tubes and 
resulted in some interesting circuit 
variations. For example, how do you make 
a cathode follower or a grounded grid 
amplifier with these tubes when their 
cathode/filament must be at DC ground 
potential? In general there are two 
approaches to these problems. You can use 
an anode follower instead of a cathode 
follower, or you can feed the filament 
current through RF coils or chokes - ifthe 
DC resistance of these items will not cause 
excessive drop in the filament voltage. The 
first approach is often used for driving 
push-pull, audio-output amplifiers where 
the usual cathode follower cannot be 
implemented with these tubes. See figure 
7. The second approach is often used at RF 
frequencies, for example in grounded grid 
amplifiers and Hartley local oscillators in 


VHE and HF receivers. See figures 4 and 
6 
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Figure7: The lower DAF96 functions 
as an anode follower to permit 
generation of the oppositely phased 
signals needed for driving the push- 
pull DL94 audio amplifier tubes, er, 


valves. See reference 7. 


Conclusion 

I hope this brief introduction to the 
miniature battery tubes may be helpful in 
understanding the military and civilian 
equipment where they were used and may 
inspire you to consider using them in a 
homebrew project, be it a simple one- 
evening project regenerative receiver,a QRP 
transmitter, or a more complex project. 
They are plentiful’ and @elatively 
inexpensive, and work well with the pure 
DC power available from inexpensive dry- 
cell batteries from your local drug store. 
Compatible parts can be found at swap 
meets, hamfests, and on line, and especially 
if you have some old junker portable radios 
gathering dust ona shelfsomewhere. Here, 
you will find sockets, coils, tuning 
capacitors, IF transformers, audio 
transformers, speakers and other useful 
parts. Numerous articles on projects using 
these tubes can be found in amateur radio 
and other electronic books and magazines, 
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Figure 8: Some of the author’s homebrew radios using miniature battery 
tubes. They range from the simple, 1-tube regen at the upper left to the 7- 
tube superhet with BFO and product detector at the lower right. Second 
from the top left is the regenerative receiver featured in the circuits section of 


RCA Tube Manuals RC-15 through RC-19. Ituses two 1U4s anda3V4, with 
plug-in coils for band changing. 


from the 1940s through the 1960s, that 
are available on the Internet. 
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Sitting Pretty 
An Alternative Mount for the BC-348( ) Radio Receiver 


By DS.) Jeep; Platt, KaEIVG 
12196 Overlook Drive 
Monrovia, MD 21770 
jeepp@comcast.net 


Most collectors 
of military radio 
sets, and for that 
matter, many radio 
amateurs in 
general, will have 
at least one BC- 
348( ) sitting on 
the shelf or in an 
Oper ak toma 
position. I list 


of them. Before Thanksgiving, last year, I 
contacted a local metal fabricator to see if 
they would or could provide the sheet 
metal parts. They said “no problem” but 

the venture 


ultimately came to 
naught. 

In March of this 
found 
another fabricator’ 
that normally 
builds audio 
amplifier chassis 
for audiophiles. 
After a few 
interchanges of 


yeat. one 


myself among 
both the aforementioned groups and 
currently have five of them in nice 
condition. Two are configured with ART- 
13s as the AN/ARC-8. Both these have 
original shock mounts. The remaining 
three, up until now, have been without 
their galoshes. Finding original FT-154() 
and similar BC-348() mounts is difficult 
and, although not exactly unobtanium, 
they are none-the-less, very scarce. See 
figure 1. Enter now, baby’s new shoes. 
For quite a while, Pve been thinking 
about designing some sort of ersatz mount 
for the BC-348. The idea was to build 
what 
Transcontinental & Western Airlines 
(TWA) did for desk-top mounting their 
BC-348s in the late “40s. Last fall I came 
upon a listing for a quantity of Barry” 


something similar to 


aircraft shock mounts on eBay. I determined 
that they would probably do the job fora 
BC-348 shock mount and bought a dozen 
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information, I 
ordered three “cake pans.” They arrived a 
few days ago, and I set about to build three 
mounts. Understand that these mounts are 
but substitutes for the bottom plate of the 
original FT-154-style mount. The 
complete original mount includes an upper 
plate that slides on to pins protruding from 
the receiver case and is further secured by 
two typical military front panel slide clips?. 
The design here does not provide the more 
complex upper plate. Rather, the shock 
mounts themselves install directly to the 
bottom of the receiver case. (See figure 2.) 

Heresy, you say! Well... yes, but there’s 
a point to be made. If the end result is a nice 
looking BC-348, appearing to be original, 
and those pesky pins and front lip no 
longer dig in to your desk top, then maybe 
ahome-brew mountain'tso bad, after all? 
The cabinet is not defiled in any way such 
that it could not be used as originally 
designed. 
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Assembly does require some minor sheet 
metal work. Once one has the requisite 
bottom plate(s) in hand, as well as the four 
shock-mounts and mounting hardware for 
each mount you're building, it will be 
necessary to draw and cut (from stiff 
cardboard) a template for drilling the 


mounting holes for the upper shock-mount 


Figure 1: Original FT-154() shock-mount bases are hard to find. 


studs that will attach to the bottom of the 
receiver cabinet. The particular mounts I 
used havea 1-44" x 1-4" center dimension 
and, hence, the required size of my particular 
template. Figure 3 illustrates where the 
template is placed in each corner. Center 
punch and 5/16” drill the inside corner of 


the template at each of the four locations 


Figure 3: Bottom View of the BC-348() Receiver Cabinet 
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and de-burr as necessary. Please note that 
these steel cabinets are of hard material and 
you ll find it necessary to use only sharp 
drill bits designed for steel. 

After the cabinet work is done, lay out 
the mounts in each corner of the lower pan 
and mark where the mounting holes are to 
be located. When all holes are drilled and 
de-burred, prime and paint® and 
(hopefully) bake your lower pan. 

When the paintis fully cured, install the 
four mounts on to the lower pan. I selected 
3/16” long, 6/32 x 3/8" pan head screws 
and integral lock-washer hex nuts for this 
“non-flight approved” installation. When 
selecting the proper bolt that will attach 
each shock-mount stud to the cabinet 
bottom, ensure that the head of the selected 
bolt is no higher than 1/8-inch. This will 
ensure clearance for the receiver chassis, 
when reinstalled. The shock-mount stud 
bolt requires no more than about 3/8" of 
length. Thread bolt and size will be 
determined by the shock mounts you will 
use. Before securing the cabinet to the 
mount, select suitable hardware to emulate 


the cabinet slide-pin protrusions. I used 
#8 screws and decorative cap nuts (facing 
outwards) to provide this feature. If you're 
not so fussy about appearances, simply slip 
some round- head screws into the clips and 
secure them behind the cabinet lip. To 
protect any surface where you may place 
your receiver, at this time install four felt 
furniture tabs on the underside of the pan 
inside each shock-mount bolt pattern. 
Then, set the receiver cabinet on top of the 
shock mountand install the bolts to secure 
the cabinet to the shock-mount studs. Most 
shock mounts have some play in the stud 
such that minor errors in cabinet hole 
location can be accounted for. But, ifyou've 
layed out everything with care, this should 
not be an issue. 

When all’s done, you'll have what appears 
to all the world as a genuine and complete 
BC-348! Figure 4 illustrates what one of 
the finished units looks like. 

The aforementioned information relates 
to what I did with my equipment and 
resources. There are some issues that I did 
not address. For example, some receivers 


Figure 4: A BC-348-O Mounted on the Homebrew Shock Mount 
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may still have the original power connectors 
installed, as well as original PL-P103 shock- 
mount connectors. Although a bracket 
might be useful to secure the P-103, I have 
found that in the shack environment, it 
won teasily slip off. Another obvious feature 
would be to find and use original slide pin 
fasteners. I’ve been looking, but no-joy to 
date. One could have appropriate “bullet” 
pins with grooves turned on a lathe, I 
suppose. Finally, and regarding the 
individual shock-mounts, a 2-%" x 2-%" 
base dimension is what’s needed. Larger 
mounts will not look good and may be too 
high. The mount weight rating (each) I 
used was 12-15 pounds, although aslightly 
higher weight range might have been better. 
We're not trying to meet a MIL-spec here 
and we have to use what’s available. The 
dimensions of the shock-mount pan, when 
ordering, are 18" x 8-5/16" witha VAG. 
OD lip*. The material is 18 gauge steel. 

Now that I’ve got the project finished, I 
only wish I done it a long time ago. If you 
have and questions or comments, I’m always 
glad to hear from you all. 

73 de Jeep, KZHVG, jeepp@comcast.net 
Footnotes: 

1. Seaside Chassis Design - http:// 
www.seasidechassisdesign.com/home.html 

2. The original mount was designed 
such that the radio technician could remove 
the radio set (with cabinet) from the aircraft 
for better handling protection while 

‘enroute to the shop. Modern, standardized 
ARINC mounts provide the same feature, 
but are a far better design. 

3. VHT black high-temp Wrinkle-Plus, 
available locally from Advance Auto Parts, 
etc. Cured at 220 deg F for about 30 
minutes. 

4. Ifyou order from Seaside, confirm the 
correct dimensions indicated in the text 
above! 
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ADVANCED 
AMATEURS! 


Now...an inexpensive communica- 
tions receiver you can recommend 
to beginners in amateur radio and 
shortwave listening! 


National's new NC-77X is the perfect beginner’s re- 
ceiver, incorporating the same time-tested conserva- 
tive design found in the most sophisticated National 
equipment! 115 V.A.C. transformer operation, a 
National exclusive at this price, eliminates the hum 
and polarity problems, shock hazards and grounding 
difficulties associated with AC/DC receivers. The 
NC-77X features continuous coverage from 540 KC to 
31 MC with separate electrical bandspread to copy 
amateurs, foreign broadcast stations, ships at sea, 
emergency messages, and our astronauts! Built-in 5” 
speaker, and front panel headphone jack. Only $69.95. 
In optional oiled walnut case, $89.95. 


P.S. For more advanced shortwave listeners and 
amateurs, National's new NC-121 features edge-read- 
ing signal strength meter, noise-limiter, variable BFO, 
audio and RF gain controls, exclusive Tuner Output 
for use as a shortwave tuner with Hi-Fi equipment, 
and peaking Q-multiplier for optimum selectivity. 
Only $129.95. With oiled walnut case. $149.95. 


| NATIONAL RADIO COMPANY, INC. <5 | 


37 Washington Street, Melrose, Mass. 02176 ah ! 
| Rush me free your complete guide to National Receivers! | 
| Name | 
| Address. | 
{ °°" } 
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A Find or a Folly? 
Just Another HT-37 Resurrection and Story 


By Daniel Cox, KBWOZ 
1920 Kane Street 
Houston, Texas 77007 


Introduction 

This story begins with an agreement to 
“take a look’at” 4 Collins 51S21/G-133 
receiver for a friend of mine, Sammy 
(W5DPP), to determine if I could bring it 
back from anon-working condition. Several 
years ago, Sammy had another of these that 
I eventually did fix after about 6 months 
and it was good to get this one off the 
bench. Although the most recent radio had 


no signal input and no audio whatsoever, 
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a few lucky guesses, some repair of audio 
connections, a couple capacitors, one 
resistor, a couple tubes and reconnection of 
a few “clipped” wires brought it back to 
life. 

This was all good news for both of us so 
we agreed to meet at “Houston Amateur 
Radio Supply,” oras the locals call, it “Dave’s 
Place” and put the radio back in Sammy’s 
hands. We picked a date and met at the 
store along with Delbert (KSDDD) and 
Ralph (N5BTM) who indicated that they 
wanted to go over to Dave’s Place to see 
what he had in inventory along the lines of 
new and used equipment. | think we all 
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arrived about the same time so | loaded the 
51S-1 into Sammy’s truck to make sure it 
was not forgotten and to make sure I would 
not have to carry it around until the next 
hamfest. We roamed around the store fora 
while but there was not much gear of any 
kind and we later learned it was due to the 
fact that Dave was moving the store to a 
new and much larger location in a few 
weeks. 

Since many of us do not get too many 
chances during the year for a trip to the 
radio store, I had an ICOM 746 that had 
an output problem, so I dropped it off for 
repair. Just as we were leaving, I noticed a 
rather forlorn, dirty looking HT-37 sitting 
onabottom shelf near the front door. It was 
next to, or under, a National NC-300, 
which did not look a lot better. I didn’t 
even stop to turn any knobs. The trip and 
visit were over and it was time to go. 

During the next week, my monthly issue 


of Electric Radio arrived with the interesting 
repair story by Jim Hanlon (W8KGI) ona 
Hallicrafters HT-32 transmitter. I read the 
story front to back at least twice and a 
couple days later that HT-37 came to mind. 
Coincidentally, I received a call from 
Houston Amateur Radio Supply, 


indicating that the IC-746 was ready for 
pick-up. A day or so later, I drove out to get 
it only to find out that night that the “fix” 
didn’t work, so the next day I dropped it off 
again. Now keep in mind that three trips to 
the radio store like this is more than an 
entire year’s worth. On the way out of the 
store, that HT-37 was still sitting there 
looking old and tired and looking up at me. 
Justas I pushed on the door to leave, I asked 
Steve (who works at the store) how much 
they wanted for it because I rioticed that 
the front panel looked pretty nice and the 
knobs were all there. The number he threw 
out made me hesitate for a few seconds and 
go back in to take another look. By this time 
it was too late to turn back and as soon as 
I paid for the transmitter and tried to pick 
it up, I felt as though I had made a big 
mistake but it came home with me in the 
trunk anyway. 
Beginning the Restoration 

After getting it home, the next challenge 
was to get it out of the trunk and on the 
bench. This was starting to grow on me, | 
guess, as the first evening's work resulted in 
removal of the covers, flipping it over a few 
times, and taking a couple photos. (See 
figure 1.) 

A tetlo Okie hat! rene 
underside did not offer 
much promise either, 
especially when I started 
counting the number of 
capacitors that were 
going to need replacing. 
(See figure 2.) 

Having worked on 
several of these in the 
past, as most people 
know, the power 
transformer is generally 


bad on all of them. Asa 


Tigure 2: Much ne on electrical components is still ,j, of luck, and to 


needed. 
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Figure 3: The transmitter’s chassis was in rough condition with many 


problems. 


generate alot of incentive, I discovered that 
all of the windings checked out to be about 
where they should be when measured on 
an ohmmeter. Flipping this rig over-and- 
over makes you feel like (or wish) that you 
were 17 again after a couple night’s work. 
Maybe this hobby is actually good for us! 


Figure 4: The cabinet halves have been restored. 
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Every time I had the transmitter upright, 
the rusty areas, caused by mouse urine and 
moisture, were a visual problem area that I 
did not have an answer for at that time. (See 
figure 3.) 

The VFO tuning was stiff and I was 
worried that something was going to break, 
so abit of WD-40™ was 
applied to mostall of the 
moving parts on it. WD- 
40™ was also applied to 
the band switch detent, 
and to other switch 
detents, and on each 
control’s panel bushing. 


Seetet ees 
repre 
Bees 
Me at of a 


Later on, I used common 
sewing machine oil to 
lubricate all of these 
areas. The power cord 
was cracked and would 
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Taking a little time to 
figure out how to mount 
a rather long string of 
450-volt caps and 
measure voltages, turned 
out to be worth the time 
it took, and with the help 
of my trusty series light 
bulb, that serves as a 
a Viariacn od 


powered it up. There was 


slowly 


no transformer or other 
damage created during 
these 
cc © »” 
resurrection. Several 


stages of 


missing or broken tubes 


Figure 5: The new 450-volt electrolytics are mounted wete meplaceds and: 2 


on a piece of perf board, show in the left-center 


highlight. 


couple poor performing 
ones were also replaced. 


————_ 


have thrown sparks if used so it was replaced 
with a good one from the parts bin. 

The top and bottom cabinet halves had 
their own share of rust and degradation but 
I figured a bit of sanding and paint might 
make them look a little better, and figure 4 
shows the results. 


Figure 6: Work with sandpaper and Rustolem _ 
aluminum paint have made the chassis look much JUS'80C better and better. 


brighter. 
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The canned electrolytics were left in place 
for retaining as much “originality” as 
possible but they were disconnected from 
the power supply circuits. Whether it was 
a good idea ora bad one, I left the original 
tube rectifiers (5R4 and 5V4) inand found 
good replacements in my tube pile. Later 
on, I solid-stated the power supply. I 
figured that most of the 
bad tubes in the rig had 
been replaced already. 
Satisfied that the voltages 
with a 150 watt bulb in 
series were about where 
they ought to be and all of 
the filaments and bulbs 
were lit, I let the rig cook 
for about an hour. 

One more check on the 
underbelly before putting 
some RF into a dummy 
load indicated no smoke 


or melted wax. 
From here on, things 
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Figure 7: The restored HT-37 is used with a companion SX-100 at K8SWOZ. 


Tuning this little (well, maybe zo¢so little) 
transmitter is simple and this one puts out 
right at 100 watts. I did have the typically 
sticky relay, a bunch of dirty tube sockets, 
pots, and band-switch wafers but it came 
to life and never looked back. Using three 
switch operations and a separate antenna, 
I connected a Shure 444D mic and checked 
into the 3870 Wednesday night 
“Boatanchors Unlimited” net. Amazingly, 
everyone complemented the audio, and 
the VFO was impressively stable. 

The next evening I kept trying different 
approaches to the rust problem and I had 
tried just about every solvent, gel, or sanding 
technique I’ve ever heard of. Suddenly, 
another Electric Radio article came to mind 
where someone had sanded a chassis and 
then painted it. | took a small brush anda 
can of “Rustoleum™” aluminum paintand 
started covering the rust. It certainly did 
not come out perfect but it is a whole lot 
better than before. I tried to paint around 
all of the tube and other control labels that 
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were on the chassis but some were 
unreadable anyway and they got covered. 

A little sanding and spray paint on the 
cabinet halves and the rig looks respectable 
from a distance and it is working as it was 
originally intended. The restored 
equipment is in figure 7. 

When paired with what wasa real “basket 
case” SX-100, pictured next to the HT-37, 
it kind of reminds me of back in the early 
1960s when our radio club, the “Saginaw 
Valley Amateur Radio Association,” 
(SVARA) had a club station atop the city 
water works building with a brand new 
HT-37 and I was in awe every time I looked 
at it or operated it. 

Since completion of this resurrection, 
I’ve actually madea few more improvements 
and modifications such as: 

¢ Solid-stating the power supplies, 

e Rewiring for push-to-talk, 

e Wiring the rear socket for receiver mute, 

¢ Building an antenna change-over relay 
and wiring it to the rear socket, 
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e Wiring the rear socket for keying an 
amplifier (homebrew pair of 813s), 

¢ A few more brush strokes with the 
aluminum paint. 

During these repairs and upgrades a few 
things occurred that might be of interest to 
others during repair of similar rigs. One of 
these was a very small speck of solder flake 
that became lodged between the plates of 
the “driver tune” capacitor. I was lucky to 
have the series light bulb in place because 
this caused a large current draw on the HV 
power supply section. It took a while to 
locate this problem. After solid-stating the 
power supplies, the sticky relay issue 
stopped, most likely because of the increase 
in plate voltage. When replacing the power 
cord I noticed that all of the wiring in that 


corner area was very crowded, so numerous 
connections were redone with heat shrink 
tubing to make sure they were kept separate. 
I had to clean the VOX amp tube socket 
several times with DeoxIT™ to keep it 
functional. Interestingly, two tubes actually 
had broken glass with no vacuum but they 
lit up and became warm when high voltage 
was applied! 

The transmitter is used every Wednesday 
to check into the Boatanchors Unlimited 
net and ve made many 40M and 20M 
contacts, even a 20M DSB contact ona 
weekend on 14.330. When we start talking 
about “tube count” challenges on some of 
these nets, this setup easily fits into the first 
or second place slot witha tally of 33. Once 
I getan old Heath “Scanalyzer” connected 
to the receiver, I should be “top 


“BUY 


TRANSMITTER 


@ 144 Watts Plate Input 
(P.E.P. two-tone) 


@ 5-Band Output 


@ Unwanted Sideband down 
40 DB at 1 KC. 


®@ Distortion Products down 
30 DB or more. 


38-40 BILTMORE AVENUE 


IT FROM FRECK” 


$450.00 


HALLICRAFTERS HT-37 
Amateur Band, Table-Top 


Hallicrafters engineering skills have produced this moder- 
ately priced, high efficiency transmitter, featuring: 


(80, 40, 20, 15, 10 meters) 


For quick delivery write: Tenny Freck (W4 WL) 


FRECK RADIO & SUPPLY CO., Inc. 
ASHEVILLE, N. C. 


gun” for quite a while. 
Conclusion 

In closing, I'd like to thank 
Dave of Houston Amateur Radio 
Supply, for letting me pick this 
rig up, Electric Radio for all of the 
articles and ideas, Lynn (KSLYN) 
for running the Boatanchors 
Unlimited net and encouraging 
people who bring these classics 
back to life, and especially Sammy 
(W5DPP) for passing along all of 
the challenges that eventually 
lead to successful projects either 
directly or indirectly. Also, as this 
is being written, another friend 
up in Oklahoma (Dave, W5KO) 
is resurrecting an HT-32 in much 
the same fashion as Jim Hanlon 
(W8KGI) did and all we need to 


do is find atransformer for him. 


ER 
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Mysteries of the Rock Continues: 
FT-243 Frequency Drift vs. Crystal Current 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
PusunyvCA 92/750 
714-573-0901 


daveishmael@cox.net 


One inescapable conclusion, after 
months of testing HC-49/S, HC-6, FT- 
243, and FT-171-B crystals, is that their 
frequency stability can be directly 
attributed to the crystal current that is 
determined by the type of crystal oscillator 
used in the transmitter and the parameters 
of the crystal. That crystal current causes 
self-heating and that crystal’s individual 
temperature coefficient causes the plus-or- 
minus drift, usually stated in Hz/C or 


ppm/C, where ppm = parts-per-million. 
After completing my research on crystal | 
current, I spent some time evaluating FT- 
243 frequency stability. in a variety of 
oscillators. Among my conclusions ts that 
the WWIl-era FT-243 crystal, probably 
because ofits mechanical construction, that 
is, the quartz blank sandwiched between 
two stainless steel plates and two copper 
electrodes and with nothing but spring 
pressure to keep everything together 
(Figure 2), will never rival a laboratory- 


erade quartz crystal, or the more commonly 
available, and more “modern” HC-G crystal. 
Also, the FT-243’s starting frequency from 
run-to-run is not stable, exhibiting a form of 
hysteresis, with differences approaching 200 


= — 


Figure 1: A “family photo” of the three test-fixtures built to evaluate the 
frequency stability of HC-6 and FT-243 crystals. From left-to-right: 6CX8 
crystal oscillator, 6BZ6 crystal oscillator, and the GAG7 crystal oscillator. 
The RFCs are Hammond 2.5 mH P/N 1535B. 
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Hz, and this difference increases with 
increasing crystal current. 

I think it’s worthwhile to repeat what a 
representative from JAN Crystals told me 
in September 1991: 

¢ “There is no engineering support for 
the amateur FT-243 crystals. These crystals 
are supplied from their surplus stock.” 

¢ “JAN Crystals doesn’t sell many FT- 
243 crystals, maybe 10 to 15 per month.” 

¢ “The FT-243 crystals use the BT-cut. 
The BT-cut design originated in the 
‘40s....and has been replaced by the more 
stable and popular AT-cut crystal in the 
hermetic packages.” 

In discussing JAN Crystal’s comments 
with David Gordon-Smith (G3UUR) last 
year, he said that their BT-cut comments 
referred only to their wartime stock of 40M 
crystals. 160M and 80M crystals used AT- 
cut blanks, and my stability tests indicate 
that 80M FT-243 
lower temperature coefficients. 

To evaluate FT-243 frequency stability, 
I measured short-term drift from a cold 
start for 5, 10, and 15 minutes, and longer, 


crystals have 


in a variety of oscillators described below. 
A Conar 400 

Because of the extremely high crystal 
currents, even though I had previously 
replaced the 400’s 6DQ6 with a 6(BQ6B 
to reduce crystal currents, I evaluated the 
crystal ina pseudo-CW mode, 50 seconds 
of 13 WPM CW followed by key-down for 
10 seconds, and then repeating that cycle 
for 10 minutes. At the end of ten minutes, 
it was key-up for 5 minutes, followed by 
the pseudo-CW mode for three more 
minutes. The purpose of the key-up for 
five minutes was to measure the difference 
in frequency as the crystal cooled down. 
The biggest difference was using an FT- 
243 JAN 7125 kHz with. a +233 Hz 
difference. That same crystal drifted -335 
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Hz during those first ten minutes. 
A Heathkit DX-20 

The DX-20 uses a6CL6 Colpitts crystal 
oscillator whose key-down plate voltage is 
ereater than 500 volts. Used as a “test- 
fixture,” the DX-20’s “Amplifier” (plate 
tuning) control was just dipped with the 
“Loading” control = 0. 

My 6DQ6 Crystal Oscillator Test 
Fixture, Used to Measure Crystal 
Currents 

This oscillator is nearly identical to the 
Lew McCoy version, but with an untuned 
output stage and no pi-network. 

I built a modified-Pierce triode crystal 
oscillator using the triode section of a6CX8, 
using the same circuit used in the 
Hallicrafters HT-40 Novice transmitter. 
The pentode section of the 6CX8 was used 
as the buffer, also the same as the HT-40, 
but with an untuned output. Most 
comparative testing was done atan oscillator 
voltage of 125 volts. 

My 6AG7/6E5 QRP 80/40M 
Transmitter 

This is similar to the Lew McCoy version, 
but the “standard” 22-pf feedback 
capacitor in this Colpitts configuration was 
replaced with a 3-30-pf variable so that I 
could “tweak” the feedback value to 
minimize chirp when the 6AG7 was keyed 
with 40M crystals. Reducing the feedback 
capacitor also reduces crystal current. The 
key-down plate voltage is 320 volts. 

My 6AG7/6L6 QRP 80/40M 
(Plexiglas) Transmitter 

The 6L6 was removed for these tests and 
the GAG7 Colpitts crystal oscillator has an 
untuned plate circuit. The feedback 
capacitor is 22 pF. The oscillator’s plate 
voltage is 150 volts, viaa VR-150 regulator 
tube. 

I builta GAG7 Colpitts crystal oscillator 
with an untuned plate circuit so that I 
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could test both FT-243 and HC-6 crystals. 
The “standard” 22-pf feedback capacitor 
was replaced with a fixed 10 pF, in parallel 
with a 2-14pf variable. All comparative 
testing was done atan oscillator voltage of 
150 volts. 

An adaptor was built to plug a 9-pin 
miniature 5763 into the GAG7 socket. 
Over the years, I have used the 5763 and 
6AG7 interchangeably. 

I built a 6BZ6 crystal oscillator — the 
same circuit used in Hallicrafters, 
Hammarlund, etc., 100-kHz calibrators, 
so that I could test lower frequency FT- 
243 and HC-6 crystals. The “family photo” 
of the test circuits is in figure 1. 

The crystal oscillator’s frequency was 
measured with an HP-5314A Universal 
Counter with 1 Hz resolution. The counter 
was warmed up for several hours, and many 
times overnight, to stabilize prior to any 
test run. 

After over 90 separate test runs involving 
more than a dozen HC-6 and FT-243 
crystals, I have reached a few conclusions: 

¢ The temperature coefficient of FT- 
243 crystals is pretty much random. Some 


are very good and some are “relatively 
drifty,” and there’s no correlation with 
frequency. A very low-drift crystal, aJAN 
7130 kHz, was sent to me by Tom 
Marcellino (W3BYM), and it’samong the 
best 40-meter crystals I’ve tested. Tom 
referred to this crystal as “The Golden 
Rock” and his description was justified! On 
the other hand, aJAN 7125 kHz is among 
the worst, drifting hundreds of Hz in 
oscillators with relatively high crystal 
currents (The Conar 400 for sure, and the 
HT-40 6CX8 oscillator asa lesser example). 

¢ The most “crystal current friendly” 
crystal oscillator is the old standby 6AG7 
(or 5763) Colpitts running at 150 VDC. 
Generally speaking, FT-243 frequency 
stability is a non-issue in this oscillator 
regardless of a crystal’s temperature 
coefficient because crystal currents are so 
low. At 150 volts, even adding a tuned 
plate network doesn’t seem to make stability 
worse! 

¢ I performed all these test runs over the 
period ofa month, not counting some DX- 
20 test runs that I performed in September 
1991, and another recently using the JAN 
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Figure 2: The JAN 7125 kHz FT-243 crystal at the left side is shown p 
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7125 kHz crystal. I ran a lot of test runs 
because you never know what surprises are 


“hiding” in the data. 


¢ Attheend of the day, the best “tool” for 
evaluating an oscillator’s crystal current 
(other than measuring it) and the potential 
effects that current will have onacrystal’s 
temperature coefficient, is to use a known 


“worst-case” FT-243 crystal —in my case, 


the JAN 7125 kHz. That crystal performs 
very well in my 6AG7 crystal oscillator test 
fixture with a typical drift of -13 Hz after 
10 minutes. It becomes a useful benchmark 
after measuring its drift in different crystal 
oscillators. To test the hypothesis of using 
the JAN 7125 kHz crystal asa reference, I 
set up the 6CX8 test-fixture and made 
seven runs with that crystal at oscillator 
plate voltages from 50V to 200V in 25V 
steps. Asa point of reference, the HT-40’s 
6CX8 oscillator plate voltage is 190V. At 
125V,a#49 60 mA bulb in series with the 
crystal would not light, butit did at 150V, 
indicating a crystal current of > 35 mA, and 
the bulb increased in brightness as the 
oscillator plate voltage was increased. The 
graph below illustrates crystal drift vs. time 


vs. plate voltage. At 50V, the crystal drifted 
-112 Hz after 15 minutes. At 200V, the 
crystal drifted -427 Hz after fifteen 
minutes. I waited several hours between 
runs, and sometimes overnight, to allow 
the crystal to cool back to ambient 
temperature before the next run. This graph 
clearly shows that the frequency stability of 
that FT-243 crystal worsens as the 6CX8's 
plate voltage is increased, and with that 
increase, increased crystal currents, see 
figure 3. 

¢ Since the frequency stability of FT- 
243 crystals is pretty much random - what 
you see is what you get - I’m not going to 
presenta lot of mind-numbing data of the 
90-plus test runs as they aren't relevant to 
your collection of FT-243 crystals. But 
what I will provide is the drift measurements 
of the various oscillators using my 
“reference” JAN 7125 kHz crystal after 10 
minutes of continuous operation: 
¢ Conar 400 (pseudo-CW mode) = -335 
Hz 
¢ 6CX8 crystal oscillator (200V oscillator 
voltage) = -308 Hz 
¢ Heathkit DX-20 = -254 Hz 


r 


Spring 


Gasket 


°6DQ6 test-fixture (300V 
plate, 150V screen) = -234 Hz 
e 6AG7 test-fixture (150V 
oscillator voltage) =-13 Hz 
¢ Plexiglas 6AG7 crystal 
oscillator (150V oscillator 
voltage) = -12 Hz 
Some More Random Trivia 
Regarding the Results of 
this Testing 
® Two 7.000 MHz HC-6 
crystals performed very well in 
the GCX8 test-fixture, drifting 
-2and-10 Hzafter 10 minutes. 
A 1.000 MHz HC-6 crystal 
drifted -1.5 Hzafter 10 minutes. 


essively disassembled going to the left side. 
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Figure 3: This graph clearly shows that the frequency stability of an FT-243 
crystal described in the text worsens as the G6CX8’s plate voltage is increased, 
and with that increase, an increase in crystal currents also occurs. 


My crystal collection includes seventeen 
legitimate FT-243 crystals —five 80M and 
twelve 40M. Of those seventeen, 80 meter 
crystals generally had the lowest drift in 
any given oscillator. 

® Dave Gordon-Smith, G3UUR, sent 
me two HC-49/S crystals. I mounted a 
7040 kHzand 7053 kHz HC-49/S in two 
FT-243 holders (ala Brian “Bry” Carling, 
AF4K) and tested them in the 6AG7 test- 
fixture. They drifted -5.5 Hz and -14 Hz 
respectively after 10 minutes. Those same 
crystals drifted -94 Hz and -67 Hz in the 
6CXS8 test-fixture after 10 minutes, so it 
appears that these “Lilliputian” HC-49/S 
crystals don’t fare any worse than the FT- 
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243 crystals in the face of higher crystal 
currents! 

© A 100.000 kHz calibration crystal in a 
tall HC-13/U holder didn’t drift at all in 
the 6BZ6 test-fixture, even after 4-% hours, 
with an oscillator voltage of 125 volts. 
“Rock-solid” comes to mind! I would need 
a frequency counter with better than 0.1 
Hz resolution to measure its temperature 
coefficient. 

© My primary receiver is a Hammarlund 
HQ-145X, with the “X” denoting the 
capability to crystal-control the receiver. 
Six years ago, I ordered an HC-6 4325 kHz 
crystal to crystal-control the receiver on 


3870 kHz for the local Wednesday night 


June 2015 


AM net. What I received was an HC-49/U 
with wire leads. | removed the quartz 
element from a defective HC-6 holder, 
soldered in the new HC-49/U crystal, 
soldered the can closed, and painted it 
black. That crystal, at the end of 10 minutes 
in the GAG7 test-fixture, with some brief 
excursions to-1 Hzand +0.5 Hz, returned 
to its starting frequency for zero drift. 

In retrospect, I have been fortunate over 
the years in using the 5763 and GAG7 as 
my “go-to” crystal oscillators ina number of 
homebrew designs. Not because I had some 
intuitive sense that they were “PT-243 
crystal friendly,” but because Lew McCoy 
introduced me to the 6AG7 very early in 
my amateur radio career, and because from 
my teenage years in high school, that circuit 
always worked! Actually, it was my first 
homebrew amateur radio project in 1959! 

Like most of us, I have been using FT- 
243 crystals “forever.” I was absolutely 
“clueless” about their WWII history until 
last year. I had more than a hint regarding 
their temperature coefficient issues as early 
as 1991, but never pursued it beyond 
runninga few tests in my Heathkit DX-20 
and building a 6AG7 crystal oscillator in 
1994 to test stability for the first three 
minutes. It wasn’t until I sat down and did 
the crystal current research, and noticed 
the temperature coefficient differences 
among the various oscillators that I started 
to really pay attention to the issue. So, 
what’s the “bottom-line” here? This reminds 


me of the famous quote from Clint 


Eastwood’s movie Magnum Force (1973): 
“A man’s GOT to know his limitations”. 
That’s what this study is all about—learning 
about the limitations of the FT-243 crystal 
as it relates to the oscillator’s crystal current. 
Nothing more, nothing less. Froma design 
perspective, I'll guarantee that the 6AG7 
or 5763 crystal oscillator will be at the very 
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top of the list when homebrewing 
transmitters. I will continue to use my 
collection of FT-243 crystals, and, will 
even, as time permits, add more to that 
collection. For those of you that run gear 
with oscillators that exhibit high crystal 
currents, you just might have to be more 
selective in which FT-243 crystals you use 
if drift is an issue, as some are quite good 
stability-wise in the face of higher crystal 
currents. If your favorite mode is CW, then 
this becomes less of an issue because of the 
lower duty-cycles (unless the crystal 
oscillator runs continuously), but my JAN 
7125 kHz crystal would be an issue if the 
guy on the other end was using a narrow 
CW filter, as I could easily drift right out of 
the filter’s passband! 

Selected References: 

1. Virgil E. Bottom, A History Of The 
Quartz Crystal Industry In The USATEEE, 
Proceedings of the 35th Annual Frequency 
Control Symposium, pgs. 3-12, 1981 

2. Clifford Frondel, History of the Quartz 
Oscillator-Plate Industry, The American 
Mineralogist, Vol. 30, May-June, 1945, 
Nosao-andiGs pes. 205-213 

3. Lewis G. McCoy, W1ICP, Novice 80- 
and 40-Meter One-Tube Rig, QST, Nov. 
°53, pgs. 28-30, 116, and 118. 

4. David Ishmael, WAGVVL, The Lew 
McCoy Memorial 80/40M_Novice 
Transmitter, Electric Radio, #230, July 
08, pgs. 20-28 

5. “Mysteries of the Rock” David Ishmael, 
WAGVVL, Electric Radio, #298, Mar. 14, 
pgs. 32-37. 

6. David Ishmael, WAGVVL, Mysteries 
of the Rock Continues, Electric Radio, 
#300 (the “living color” issue), May ’14, 
pgs. 36-43 
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The Sandwich Box Transmitter — Revisited 


By Colin Lamb, K7FM 
29830 Ne Mountain Top Road 
Newberg, OR 97132 


My first transmitter was built from an 
article in the March, 1956 issue of Popular 
Electronics, featuring a 6AQ5 crystal 
oscillator. The author used an acrylic 
sandwich box. However, when I attempted 
to build it with my pocketknife and file, it 
cracked. I abandoned the sandwich box 
and used an upside down steel bread-pan. 

After it was built I set it next to my 
Howard 430 receiver and called “CQ” for 
almost a month with no success. Finally, I 
borrowed a voltmeter and determined that 


oe ay ee ee ae ee = 
ae = i. : 


Thad connected the filament to the center- 
tap and was running with 3 volts on the 
filament. Once I applied 6 volts, I soon 
made my first of many contacts. 
Although the transmitter has long ago 
disappeared, I still had the magazine article 
and fondly remembered the little 
transmitter. I looked for a similar acrylic 
box but could not find one. I gave my wife 
a photograph from the article and 
approximate dimensions, and assigned her 
the task of finding me a sandwich box. 
About a month later, she came home 
with a plastic box and I started building. 
Except for the box, I was determined not 


to purchase any other parts, and use things 


Figure 1: The “Sandwich Box” transmitter is built on an acrylic box. 
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in my junk box. I also made some 
“improvements.” One was to install an RF 
choke in the plate lead of the tube, so that 
the exposed capacitor and coil would not 
have high voltage on it. I also devised an 
interesting metering circuit, which is 
described below. 

Although I planned to use a 6AQS5 tube, 
Taccidentally cut the tube socket hole with 
aslightly larger hole saw, resulting ina hole 
just right for a 9 pin tube. I settled on a 
6CL6, although any number of miniature 
tubes, such as the 5763 or 6AQ5, will work 
fine. 

Ifyou look at the schematic, you will see 
that I used LEDs to monitor plate and 
screen current. I had a box of surplus 2- 
LED assemblies and had never used one, so 
thought this would be an appropriate time. 
The assembly is hidden under the chassis 
and almost out of sight. But, when I key the 


transmitter, the blue and green LEDs light 
and assist in tuning. It is easy to usea LED 
to replace most meters. Even if they are not 
used ona front panel, they can be hidden 
inside as an aid to service the equipment. 
You can monitor plate, grid and screen 
current of each stage. 

To determine the range of current 
measuring ability, I connected various 
LEDs toa470-ohm resistor, a milliammeter, 
and a0-— 12 variable voltage DC source. I 
found that my garden variety red led 
measured from 1 to 6-mA, while a garden 
variety green led measured from | to 12 
mA. I also discovered that I had a newer 
clearamber LED and could measure from 
.06 to 12 mA. Some of the new high- 
intensity LEDs have an even greater range. 

Once I determined the current range, I 
simply had to calculate the value of series 
and shunt resistance for the proper current 
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L1 = 21 Turns, 1-14” Dia. 

Cl = 100 pF 

R1 = 2.7k for 200 VDC Ep or 10k 
for 300 VDC Ep 
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R2 = 250 Ohm, See Text 
R3 = 250 Ohm, See Text 
LED = See Text 
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Ay oe 


Fit 


= 
—_ 


eT1 = Removed from a scrapped 4- 
tube piece of test equipment. Secondary 
= 130 VAC and 6.3 VAC 

¢ Cl, C2 = 470 pF, 200 VDC, removed 


to flow through the led. Since I calculated 
the plate current to be about 30 mA max, 
I constructed the shunt with the values 
specified; almost any current can be 
measured. 

The power supply was designed around 
a transformer I removed from a discarded 
piece of test equipment. I used the lid from 
the sandwich box as the power supply 
chassis. Although the plastic seems to handle 
heat fairly well, I used washers to space the 
transformer off of the plasticand made sure 
the resistors did not dissipate much heat. I 
used series electrolytic capacitors removed 
from a scrapped computer power supply. 
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from scrapped computer power supply. 
eR1, R2 = 270k 

¢ R3 = Selected value to reduce voltage 
to 6.3 VAC 


They are long on capacitance and short on 
voltage. 

The tank coil has the output terminals 
on the coil itself and plugs in with two 
banana plugs. It gives mea similar look to 
the original transmitter. 

The transmitter works fine. With the 
low voltage, I just geta couple of watts out 
of it. Since it will not be my main transmitter, 
power output is not particularly important. 
I enjoy looking up on the shelf and seeing 
this rig—a copy of the first rig I never really 
built. 

ER 
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| VINTAGE NETS | 


AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. eT format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 ke. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-04002. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX KOOJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op WGLRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

KGHQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8SECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. GM @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CI. 

Southern Calif, Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBGMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WAS5IGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6GQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mregwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 39 74 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alter rate 3760 ke, +/- 25 kc. QSX Dave (VA3ORP). 
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wy, 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic 


active! We are always looking for good photos, especially we need attractive 
photos for Electric Radio covers.” 


\ Diecnscs Wao BAe 


gt wars? Gumwer” 


Dave Ishmael (WAGVVL) wrote to mention how much he’s enjoyed Mike 
Murphy’s (WU2D) articles on the BC-191/375 aircraft radio equipment 
that’s concluding in this month’s issue. Dave has always liked the radio gear 
used in the B-17, and sent two photos taken in the early 1990s. Here is what 
Dave says about them: 

“This photo was taken in front of the B-17F “Memphis Belle” August 16, 
1990, when it was located and displayed on Mud Island in Memphis, TN. 
The Belle is now located at the National Museum of the USAF in Dayton, 
OH, undergoing a complete restoration, and is scheduled to be on display 
sometime in 2018. 

“On the evening of February 23, 1991, I had the good fortune of 
attending a dinner party for the Belle’s eight surviving crew members. They 
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signed my Memphis 
Belle photo. That 
dinner party was 
hosted by a local art 
gallery to celebrate 
the release of Robert 
Taylor’s “Return of 
the Belle,” a 26" x 
36" limited edition 
of 1250 prints of the 
Belle returning from 
one of her missions, 
and signed by all 
surviving crew 
members. During 


the dinner party, I 


elected to sit with Robert Hanson, the Belle’s radio operator. After 46 years, 
Robert had little memory of the Belle’s radios, but it was a GRAND 
experience! [See photo above.] 

“One of the pieces I highly regret selling was my BC-348. It was purchased 
new, completely recapped and aligned, and powered by its dynamotor. When 
band conditions were favorable, it was my primary AM receiver for the local 


3870 ke AMI net.” 


Up in the Pacific Northwest, a group of AMers that meet regularly on 1925 
kc also meet for a lunch gathering or an impromptu parking-lot swap meet. 
Here at a recent swap meet are pictured, from left to right, Bill (KFGAR), 


Robert (WBGVMD), Frank (WAGRBQ) and Robert (W7MKA). 
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Vintage SSB Round Table Barbecue 


Every Tuesday, 7:00 PM local Pacific Time, the Vintage SSB Round Table 
meets on 3895. Participants are asked to use equipment manufactured or 
homebrewed before 1980. Over the past four years, the group has grown to 
where it is common to have 30 check-ins from throughout the west, and 
beyond, using a tremendous variety of rigs, ranging from the common to the 
extremely rare. Each week features a different discussion topic. There is also 
an Internet Yahoo group: groups.yahoo.com/vintage_ssb_round_table. 

To celebrate the beginning of their fifth year, a barbecue was held on 
Sunday, March 15, hosted by John (KGKOD) and Ron (K2RP) at Ron’s home 
in Encinitas, California, featuring a small swap meet, “show and tell,” food 
and fellowship. Attendance was 37, including a number of wives, significant 
others, and even a grandchild! Several traveled from up to 350 miles away. 
Join us any Tuesday, and plan to attend the next get together! 


Here is at least 24 of the attendees at the Vintage SSB Roundtable barbecue, 


outside of Ron Pollack’s home. Unfortunately, we don’t have identifications 
for any of these lucky folks! 
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Here’s a view of the seating area. March in many areas of the U.S. is not nearly 
this nice! 


AF GAIN 


- 


DAVCO DR-30 
HAM BAND RECEIVER 


Manufactured in 1965-1966 


RETAIL PRICE: S390 
(power supply and speaker sold separate) 


double conversion 
Collins mechanical filter 
23 germanium PNP transistors 
2 FETs (earliest to use) 


FEWER THAN 600 WERE MADE. 


The matching DT-20 transmitter was never made 


A rare Davco DR-30 tuned up at the swap meet. This receiver was designed 
by Jim Lovette about 1960 and despite lots of advertising, it was not 
produced in quantity. There was an ER article about it, June 2012, #277. 


Electric Radio #313 June 2015 43 


The photo to the left 
is a view of 
equipment that 
turned up for sale at 
the Vintage SSB 
barbecue, some of it 
is quite unique and 
collectible. 


= = 


ER subscriber Sue Kent (KZ9L) has a nice Hallicrafters SX-16. It was 
meticulously restored by Wayne Light of the California Historical Radio 
Society. Sue also has a Hallicrafters SX-100 that Dr. Light fully restored. Sue 
says, “...Both are in perfect working order and meet all original specifications. 
It's always a pleasure to fire up the filaments and listen to the bands with these 
rigs! Dr. Light did an outstanding job! I also have a Hallicrafters HT-32 and 
an SX-101, needing some work. I recently managed to get my hands on a 
Hallicrafters SX-11 and an S-37 as well. (Can you tell I like Hallicrafters 
radios?) These need repairs, too, so I won’t be running out of things to do 
anytime soon. In the upper right of the photo is my Federal 110 radio. It can 
be challenging to optimize the tuning, but well worth it. After all these years 
it still works like a champ! I just love old radios! All the best, Sue Kent, 
KZO9OL.” 
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Here is another photo of Rudy Lazzazero (W2ZIA) that was taken May 1999, 


in one of Rudy’s other operating positions. 


Pa A i qa = SSS 


Monday night, last November, on the San Diego AMI Net with the Johnson 
Desk. Steve (WG6RXK) and Billy (NGYW) met at Gary Halverson’s K6GLH 
QTH. Billy was being powered by Sammy Hagar’s Cabo Wabo tequila and 
loved the signal reports he was getting with the Johnson Desk. He was also 
impressed with the Altec Voice of the Theater monitor speaker. Steve is 
sporting his Electric Radio T-shirt, appropriate for the occasion! 
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Valuable Vintage Test Equipment? 

ER reader Greg Muir recently wrote to mention an episode of Antiques 
Roadshow on TV that had some startling appraisals for vintage HP 
equipment. Here is Greg’s message: 

“Hi Ray, 

Thought you would like to know in case you didn’t see it. Was watching 
Antiques Roadshow on PBS tonight and a fellow with a HP 200A oscillator 
(the first product made by Hewlett Packard) signed on the front panel by 
both Bill Hewlett and Dave Packard. It was valued at $7,000-$9,000. 
Who says tubes are dead? 

Regards, Greg Muir” 


Pictured above is the prototype Model 200A audio oscillator that became 
HP's first product. From the “HP History” web page, ... “It was discovered 
in 1985 by a Stanford student who was working part-time at HP. His 
Stanford dormitory had an archives room in the basement. While cleaning 
out the basement room, someone discovered original electronic equipment 
from the 1930s and ‘40s, including Bill's [Hewlett] resistance-capacity 
oscillator. The student decided the oscillator belonged at HP and wrote a 
letter to Bill asking how he could donate it. Eventually the oscillator made 
its way to the HP Archives. ...An article in the September 1955 Watt's Current 
(the original HP company magazine) describes how Cy Elwell, an early HP 
employee, located and borrowed what is identified as Bill's prototype from 
Oscar Villard, Jr., professor of Electrical Engineering at Stanford University. 
At the time it was used in a historical exhibit at the WESCON show.” 


ER 
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Advertising Information 
Email is prefered for receiving ads. To avoid disappointment, 
don’t wait until the last day to submit ads. Subscribers 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
month unless otherwise requested. “For Sale” or “Wanted” and all of your contact 
informationcountsas 7 words. Thatleaves 13 words forthe description. Hyphenated 
and slashed words/numbers count as 2 words. Please count the words in 
your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No 
Free Words. $15.00 minimum for each ad up to 20 words. Each additional word 
is $1.00. | 
Please Call or Write for Display Rates .of¢e 


( VINTAGE EQUIPMENTONLY!) ‘@Xgm 
720-924-0171 oe 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 
Email: 


Ray@ERmag.com (Emailed ads Preferred) 
cal 


AV 


in e for July 2015: 


- Monday, June 22! 


FOR SALE: B&W 850/160 Inductor/ 
Bandswitch-New. B&W 850A, Slightly 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 


50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


Used. B&W 3853 77uh Roller Inductor, 
New. Contac Robert, rwboyd @ yahoo.com 
613-722-4098 


FOR SALE: Rare Johnson Viking Invader, 
excellent condition, new cable, updated 
VFO, $325 plus shipping. Dave, W2GBY, 
w2gby @arrl.net 716-759-6618 


FOR SALE: WS 19 set, power supply cable, 
control box, some acc. $450 + shipping. 
Steve Bartkowski, 708-863-3090 


international Wis sat 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, pl lia Heath Radios! 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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Vintage Amateur and 


Communications 


For Sale 


TRYING TO FIND A SPECIAL RADIO? CALL US FOR DETAILS! 
WE HAVE 
ATWATER-KENT, GRUNDIG, GRUNOW, HALLICRAFTERS, HAMMARLUND, 


HARVEY WELLS, HOWARD, MILITARY, MILLEN, NATIONAL, PHILCO, 
TELEDYNE SYSTEMS iSgpecauegs 


~ HALLICRAFTERS SX-17 ~ HOWARD 450 


Radio Lab Instruments, LLC 


734-961-7915 
Brian—KD8VHH, Rich—-K8UV, Eldon—W8GKD 
Sales: Jacki, 734-961-7916 
jackitroy734@comcast.net 


We Will Ship Worldwide 
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FOR SALE: Viking Valiant $100. 
Hallicrafters HT-32 $50. Heathkit Apache 
$50. Hammarlund HQ-170 $90. National 
NC-300 $50. Hallicrafters S-20R Sky 
Champion, $45. Hallicrafters S-77A with 
spare tube set and manual, $45. Prefer 
pickup on these items. Call for info. Ed 
Fiuehe, WA7DAX, 864 Arrow St, Tooele, 
UT 84074, 801-598-9217 


FOR SALE — Teledyne Systems Corp. 
General Coverage Receiver Model R- 
390A/URR Contract #35064-PC-62, Serial 
#3519. 110/230Vac, 48-62 cycles, 220 W. 
Good working condition. $599 plus 
standard shipping and handling will ship 
worldwide. Contact Jacki, 
jackitroy734@comcast.net or call 734- 
961-7915 


FOR SALE: Drake C-line fully restored 
with R-4C,T-4XC, MS-4,AC-4,cable set. 
Filters include NB-4, 6 Kc, 500 Hz,250 Hz, 
and SSB, plus extra crystals. It’s recapped, 
PTOs rebuilt, cleaned, aligned. Restored 
by Jeff, WA8SAu. Prefer pickup N.E. Ohio. 
Asking $1,500 firm, contact Phil, W8OZM, 
xion@ncweb.com 


FOR SALE: ARRL Radio Amateur’s 
Handbook, Years 1962,1964,1976,1978. 
Tube topics, good condition. $15 each 
postpaid USA. Dennis, WB9EMD, 970- 
249-4099, dwotrans @bresnan.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE: Tubes! Spring Cleaning: 
rectifiers, reguiators, time-delay, metal 
War tubes, Loctals, Compactrons, 
receiving, audio, transmitting. New and 
used/tested — cheap. Call or email with 
your needs. Gary, K6EGLH, 209-286-0931 
or k6glh @volcano.net 


FOR SALE/TRADE: Original manuals: 
Johnson Adventurer, Valiant, VFO122, 
6N2; Swan 250, 350, 400, 500, 500C, 
700CX, 1200W; Drake R4B, R4C, T4XC, 
TR3, TR4, TR22; others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 
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FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3500.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: Collins 75S-1 with CW filter, 
32S1 with standard crystals and 10 Meter 
crystals and 30 Meter crystal, 516F-2 power 
supply, and 312B-4 station control 
console with manuals. Details and 
pictures available. Mike, KOCCM @arrl.net 


FOR SALE: Scott Radio Laboratories 
SLRM WWII receiver with shock mount 
base. Restored and operational with 
original owner’s manual. $250 plus 
shipping. Mike, KOCCM @arrl.net 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: NOS $2 each/ $250 dozen: 
0Z4, 6C4, 12AT7, 12AT7, 6AU6. James 
Lopaz 5467 S 975 E Ogden, UT 84405 
602-373-4002 


FOR SALE: Vintage parts, tubes, 
equipment, for sale on Ebay. Search for 
seller radioworld-online. Carl Blomstran 
carlblomstran@yahoo.com 281-660- 
4571 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, wbOiqk @arrl.net 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 


w3fnz @ verizon.net 
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FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 18406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 


deck cases repainted, just beautiful. 
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COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS ~ | 7 DRAKE 
Tune Using : All Tuning 
The VFO 1000 Is Done With 
Or The The VFO 1000 
Receiver Dial 
Complete 
Switch Digital Controll 
Between Provides 
Ham Band | Highest 
Crystals _ Accuracy And 
Or VEO 41000 |= — Stability 


Also Available For Yaesu FT-101 
Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10HZ, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 


More Info & Order At kk4pk.com « $250.00 + $10 S/H 


$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: BC-610-l, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 837 St, Mesa, AZ 480-986- 
5797 w8qbg @yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WOEAdJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


June 2015 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


WB8CPW exp 1/16 FOR SALE: Quality 
reprints for Ameco, Clegg, Collins, 
Gonset, Hallicrafters, Hammarlund, 
Johnson, National, WRL, and others. 73, 
Ken, www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


The 2nd Edition of Hollow~State Design has over 50 pages of 


new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art a science of thermatron design 
and construction, it is 287, 8.5 x 11” pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


senate ns te ere TS 
NOW Available from the Electric Radio Bookstore! 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ 

bill.riches @ verizon.net 


609-465-5005 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 


Radio Repair - All Makes- Also Transistor 


Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


http:// 


FOR SALE: 60 years of electronic parts by 
mail. 


Meters. Free Flyer USA. Bigelow 


Electronics, POB 125, Bluffton, OH 45817- 


0125. 419-358-7851 


Components, Hardware, Tubes 


MANUALS FOR SALE: Hundreds of 


manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 


Some originals also available. Please 


email or call with your needs. David 
Crowell, KA1EDP, 
ka1edp @ yahoo.com 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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401-934-1845 


FOR SALE: WWil-era German portable radio. | believe it has shortwave coverage. It 
has Nazi insignias on it and no brand name that | can find or recognize. It appears 
to be set up to operate off of US/Canadian power by a former owner. It appears to be 
complete. It was an estate item sold at an Estes radio auction. | have many other 
projects in process; | have not tried to work with it. | am sure it is a rare item; it is in 
quite good condition. | will accept $730. Buyer pays shipping from Pittsburgh, PA. | 
have more photos of it that | can email to interested buyers. For more information call 
George, KE8RN, at 412-486-8566 or by email at KE8RN @comcast.net 


a 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum 
Overlays. Dakaware Knobs. Charlie 
Talbott, 13192 Pinnacle Lane, 
Leesburg VA 20176-6146. 540-822- 
5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A- 
B, AF-67. Chuck Felton, KD@ZS, 
Cheyenne Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO - see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@ gmail.com 
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SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 501-282-2991 
antqradio @ sbcglobal.net 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, N3WM, n3wm@yahoo.com 
410-790-6072 


WANTED: Early Hewlett-Packard Journals 
from 1948 to 1955 for former employee 
hoping to complete his collection. Steve, 
W6SSP, 707-544-8142, Santa Rosa, CA. 
Zarco @sonic.net 


WANTED: HRO-5 radio receiver coils. Need 
100 to 200 kc and 480 to 960 kc bands. 
Contact stephenknee @lineone.net 


June 2015 


Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/ 12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

~ Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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and are available in three versions: 


guarantee. 


WANTED: Hammarlund HQ-129X S- 
meter needed. Tom Marcellino, W3BYM, 
w3bym @pghmail.com 


WANTED: Power transformer for BC- 
1031/1032 or a parts unit. Contact Frank 
Fisher, WA5RBQ at 541-479-7935 or 
wa6rbq @aol.com 


WANTED: 1930’s civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Icom R8500 receiver, AD55 
power supply, SP23 speaker, AH7000 
ant, AH8000 ant. Al _ Royce, 
Oscar873 @ aol.com 


WANTED: Meter for Hallicrafters HT-32A 
and a Directional Coupler for EFJ Kilowatt 
Matchbox Tuner. Ron, K3NFS, 724-736- 
4464 


WANTED: Defective Johnson Ranger 
Modulation Transformer. Dave, WA6VVL, 
daveishmael @cox.net 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 
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ZIM ELECTRONICS INRUSH CURREN 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ................00 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC)? ..ccciconapeteatte steoneccenssacastenstocsese.ceeencvers 
Shipping, each limiter .............cccccceseceeeees 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


LIMITERS 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107" St., 
Oak Lawn, IL 60453-5252 


WANTED: National HRO, An original 
German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @nifty.ne.jp 


WANTED: RCASSB R3 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
zarco @ sonic.net 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 
pay shipping. 

WANTED: Tung-Sol “Tips” magazine, 
issue #13, need original or a good copy. 
570-341-5012, ask for Craig 


WANTED: Johnson Cat. No. 250-40 
Speech Amplifier/Screen Modulator for 
the “Adventurer” Transmitter. Dale, 
W8SHR, 330-898-8215 


WANTED: ARC-5 transmitter racks MT 
69;> 71> 73,, 75.0 Steve eee 
skeller53@ gmail.com, 718-405-8378 


June 2015 


WANTED: Capacitor 4MFD @1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI 96720. CEK270A @CS.COM 808-959- 
3888 


WANTED: Summer and Winter 1933 Flying 
Horse Callbook. Immediate CA$H 
Reward. Pete The Greek/ NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: T-17 mic, must have good 
carbon element, cord, and plug CBA. Jim, 
W8FDV, 900 N San Marcos DR #77, 
Apache Junction AZ, 85120 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


Electric Radio #313 


@ 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES. AUCTIONS | 

- 7404 Ryan Road, Medina, Ohio 44256 
169-4992 @ Toll Free: 888-769-4992 @ 
esauctions.com _ oe Email: estesauctions@aol. com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


y ‘Fax: 330-769-41 1 6 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meter for Western Electric tube 
tester model KS-5727-L1. t Walter, 718- 
456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 
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EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 


www.ezhang.com 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


Call Today! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV" 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 12,000 satisfied 


customers around the world! 


540-286-0176 


WANTED: Mackay Radio Type 3001A LF 


First Licensed 
Before 1991? 


L 
Then you should join these 
distinguished amateurs! 


To Join or Renew visit: 


www.qcwa.org/join-renew.php 
For more information contact 
gm@dqcwa.org 


receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Hallicrafters SX-96 rcevr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm@ gmail.com 


WANTED: R-390As. It was builtto play, not 
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sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration  - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television 
- Old-time amateur-radio contests - Horn loudspeaker e Maintains unique 


| - Communications receivers - News of U.S. & foreign clubs radio-TV museum 


aN 
AWA) 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 


= —S 


Electric Radio Custom complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
Coffee Mugs! WAS5UEK 214-763-5977 

These coffee mugs are nice custom- cosmophone @ yahoo.com 
made, 11-ounce white-ceramic mugs WANTED: Collins promotional literature, 
with the Electric Radio logo in 4 catalogs and manuals for the period 1933- 


colors and your name and call sign 1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 


in large letters below the bottom ae 
jstitz @ pacbell.net 


border. These are printed in 6 colors. 


They are microwave and dishwasher WANTED: Hammarlund  ED-4 
safe! Call for ordering ye Transmitter. Bob Mattson, W2AMI, 16 Carly 


790-924-0171 Dr, Highland, NY 12528. 845- 691-6247 


Shipped by UPG.........s..2-s400s $22.00 neaneer ne 
Or on the Internet: WANTED: Early QSL cards from my 


Grandfather, Hal Smith (SK). His calls 
Une RELL Eel1L were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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Don’t wait too long to get one of these 
new transformers, less than 20 remain in 
stock. Once they are sold, they will be gone. 

Electric Radio is offering a limited run of 


Hammond Modulation Transformers 


genuine high-quality Hammond modula- 
tion transformers that are all-new produc- 
tion and are great way to solve a big problem 
with plate modulated AM transmitters. 


These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k, 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 


$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WWW.ERmag.com 720-924-0171 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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Offering Unparalleled Free as wellas.. 
.... Exciting Member Benefits 
World Class 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Signal Magazine 


Come see what the excitement is about 
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WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-0083, LSC] Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


Any computer with 
Adobe Acroba) Reader. 


Performance will vary 


depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of “your ) Drake? service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: (1) Rear cabinet door fora WRL 
Globe King 500. (2) Main tuning knob for 
a Collins KWM-1. (3) ELCO VARICON 
connector parts kit. (4) Documentation for 
a Sangamo Weston Schlumberger digital 
bench watt meter. Contact Gary Harmon 
at gharmon@idworld.net or 210-657- 
1549 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910, 
brianharrison@embarqmail.com, 


WANTED: National HRO power supply, 
rack-mounted for 6V__ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 
Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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: Keep Your ER Magazines Organized! 
| Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 
| These boxes are the correct size for many ER-size magazines, 
| including Antique Radio Classified, The Old Timer s Bulletin, The 

| Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Allied Radio Knight KG-664 0- WANTED: Lafayette HE-25 Voyager 
AOOV power supply in VG condition. Send Transmitter-any condition. Bob, NV1X, 


price and photos to 802-879-7235, bobzimmer@msn.com 
daveishmael @cox.net Thank you, Dave, 
WA6VVL 


WANTED: Information from owners of 
Aircraft Radio Corp. DV-10, DV-11 
Dynaverters, or the PP-2792/ARN-30D, 
which are solid state replacements for 
command receiver dynamotors, for 
possible ER article. | would also be 
interested in similar replacements for 
other equipment. Please email me at 
wa2ejt59 @stny.rr.com, or telephone 
before 8:30 PM Eastern Time at 607-754- 
2848, leave message and | will return 


your call. Thank you! Joe Long, WA2EJT 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch.html 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

e Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

e Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

e Fora postpaid 29-page printed back issue index, please send $3. 

e Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. --------------------------------------------------------------0n0 n-ne nnn nnn nnn nn anne nn enna nn nn= $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. --------------------$19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! -----------------------------------------" $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
withmany illustrations In full Color.---------------->p-sen nn ren nn nnn nnn corn rmncs ern ann $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
iS OXCelleNt, -----------------n nn nn nnn nnn nnn nnn nn nn nn nner OE $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history ELEC COO Cle NOT OS arn nna 

penn nnn nnn nanan nnn naan $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUNTIO Me catetee stake teeter 
BN I eso, icoc ss stots stanton deed nman’s + cupw ee semmChiany gs omen sald ear t eae eM en Aimee nile aga $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -------------------------ee-rrrrrrrrrnnnnnnnnn $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOPMALIVE.-------==--nnn nnn nnn nnn nnn $26.95-10% = $24.25 


NEW '! shortwave Receivers Past_& Present: This is Fred Osterman’s long-awaited 


Ath edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European EQUIPMENTS) eaemeann nnn nmr mn nena $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. --------------=---rrrrnmnmoror $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles. mentioning radio communications of the day: ---s-----onmnnn om os cant nr $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Ee ee eee er ni en ee $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Important Announcement: 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, has unfortunately not been able to respond to 
requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends | 
to resume support of CE gear, so please stand by! 

Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see http:// 
www.tusaconsulting.com/ce.html. 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 
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Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
) PO Box 242 

Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 


Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


_ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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radios Port 


la iL ——j,@ f-~ = ox 4 
Wis ws ws. ae SSPE CO TIPFVPVEATIVAECKACIMOLIES- Corre 


Soo Ohm Monaural 


Ciassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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